Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



PHYSICAL FACTS AND SCRIPTUEAL 

« 

RECOED ; 



OR, 



^ijg[|te 11x0^81110118 f0r (^mb^kH. 



BY 



W. B. "GAl!iLOWAY, M.A. 

TICAB OP ST. mask's, BEOENT'S FAUK, 
AVD CUAPLAIV TO THE EIGHT HON. LOHD TISCOUNT UAWABDEN. 



i« 



r^y word is tried to the utlermott, and Thy servant loveth it.**— Vs. 119. 



RIVINGTONS, 
tonHon, ®|:forTl, anH Cambrttrge. 

1872. CL' 



f > n 



TO THE RIGHT REVEREND 



THE LORD BISHOP OF ELY. 



My dear Lord, 

I ESTEEM it a high privilege to be per- 
mitted to inscribe these pages to one who, amid the 
occupations of an exalted and laborious o£Bce, has 
found leisure to stand nobly forward in the lead ; to 
meet and answer the insidious attacks upon the 
Christian faith which have been so unsparingly made; 
and from whom the labour expended and the results 
obtained by others in this good cause do not pass 
without frank and generous appreciation. But it is 
with extreme diflfidence that I lay before you a work 
in a department such as the present. It is necessary 
to encounter Infidel Science — no slight antagonist, 
but an adversary who now vaunts himself in the 
mature and magnificent development of his stature, 
and who has arrayed his ponderous frame with the 
most polished and massive scientific armour, as an 
altogether impenetrable panoply. I am conscious 
that the light equipment with which I enter the 
field may provoke confident disdain ; but I enter it 
with a humble trust in the God of truth, the Creator 
and Redeemer of the world, and with a steady eye 
for the joints of the harness. 
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IV EPISTLE DEDICATOEY. 

I venture to think that a direct and unexpected 
evidence of the historical truth of an interesting and 
important part of the Word of God will be found 
conclusively furnished from the facts revealed in 
His own works of nature. In applying myself to 
this investigation amid the constant engagements of 
parochial duty, I have not been unmindful of the 
vows of God which are upon me, and of the pro- 
mise to be diligent in such studies as help to the 
knowledge of the Holy Scriptures. In the interest 
of truth I humbly invite, rather than deprecate, 
strict scrutiny, trusting that the imperfections which, 
I am conscious, have attended the execution of the 
work will be forgiven, if the main positions which 
I have endeavoured to establish shall prove to be 
secure. 

To God be the praise if any thing worthy of the 
good cause shall be found accomplished. In the 
present state of religion, betrayed by some of its 
sworn defenders, and while the land is filled with 
unbelief, not only in its scientific circles, but in 
many of the lowest of its workmen, who propose to 
renovate society on principles similar to those of 
the enlightened atheistic savans, which bore memo- 
rable fruit in 1793, it may suffice to recall the sub- 
dued yet devoted sentiment of an ancient soldier 
amid the disasters of his country, " Quicquid fece- 
rimus, satis grande est." 

With a warm sentiment of reverential and dutiful 
regard, 

I am, my dear Lord, 

Your Lordship's faithful and grateful Servant, 

W. B. GALLOWAY. 

N(yo. 17, 1871. 
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PROPOSITION I. 

IT is a well-known law of tho solar system that the 
secondary planets, or moons, revolve about 
their axes in the same time in which they revolve 
round their primary planets. 

Hence, in conjunction with other circumstances, it 
has been conjectured by some, and among the prin- 
cipal by Laplace, that the matter now consolidated 
in the secondary planet had at one time been part 
of a more expanded and attenuated condition of 
the primary, which had filled the whole space of 
the orbit of the secondary, and which, according 
to a law similar to that which is familiarly illus- 
trated in the different times of oscillation of pen- 
dulums of different lengths, would then revolve on 
its axis very much slower than now, in proportion 
to the immensely greater length of semidiameter. 
For, other things being equal, the rotatory velocity 
of the earth depends on its volume. So that the 
moon's revolution on its axis might be considered 
a modified remnant of the same original fact with 
its revolution in its orbit; namely, of its having 
been part of the earth itself in a previous uncon- 
densed condition of the planet. It is also not im- 
probable that the condensation from that state 
did not take place all fi'om the centre outwards, but 
towards various points as centres of many separate 

B 



2 PHYSICAL PACTS, ETC. [PBOP. I. 

condensations, which may afterwards have been con- 
glomerated towards one primary centre, and perhaps 
one or more secondary. 

Whatever may be thought of the conjecture of the 
eminent astronomer who has been mentioned, there is 
no doubt of the facts on which it was grounded, 
whether they are to be explained on that hypothesis, 
or by some other. (See Appendix, A.) 



PROPOSITION II. 

IN harmony with the preceding proposition, the 
orbits of the secondary planets or satellites are 
found to be generally in or near the plane of the 
equators of their respective primaries, that is, each 
in the direction of the rotation of its own primary 
planet, and in or near the central plane to which the 
axis of that rotation is perpendicular. 

This is remarkably illustrated in the moons of 
Jupiter and Saturn. The former planet moves in an 
orbit inclined only 1** 1 9' to our ecliptic, and within 
3** 4' of coinciding with the plane of his own equator ; 
and with these the orbits of his four satellites are so 
nearly in agreement, that they are eclipsed every 
time they pass, except the fourth, which, from its 
greater distance, sometimes escapes. The plane of 
the orbit of the first satellite very nearly coincides 
with the plane of Jupiter's equator. The inclination 
of the orbit of the second to the plane of the planet's 
equator is only 27' 49"- 2. The orbit of the third is 
inclined to the equator of Jupiter 12' 20*. The orbit 
of the fourth, in like manner, is very little inclined to 
the equator of his primary, though, I believe, slightly 
more than that of the others. Again, the orbits of 
all Saturn's satellites, except the fifth, are nearly in 
one plane. At the time of their greatest digressions 
they are always situated in the same straight line 
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4 PHYSICAL FACTS, ETC. [PROP. IT. 

with the major axis of his ring. And at those times, 
when Saturn is bo turned as to present his ring 
edgeways to us, his satellites sometimes appear like 
beads threaded on the thin line of the ring. Herschel 
discovered, by the help of bright spots in the ring, 
that it turns round its axis, and that this axis is also 
that of Saturn's rotation. The ring itself is now 
thought not to be of a rigid structure, but to consist 
of a vast multitude of small bodies moving as satel- 
lites, like those rings of innumerable meteoric bodies 
now known to be revolving round the sun or earth, 
and whose orbits seem to intersect the orbit of the 
earth. Saturn's rings, therefore, in that case may be 
taken, with his seven satellites, as affording a multi- 
tudinous exemplification of this general rule of the 
secondary planets. And so much is this rule recog- 
nized that the position of the axis of Uranus is only 
inferred from it, as being probably not far from per- 
pendicular to the plane of the orbits of his satellites, 
and therefore within eleven degrees of the plane of 
his own orbit round the sun. For this inference pro- 
ceeds on the assumption of the law that the satellites 
revolve approximately in the plane of the planet's 
equator. 



PROPOSITION III. 

BY a marked divergence from the preceding rule 
the orbit of the moon is now inclined to the 
plane of the earth's equator at a minimum angle of 
about 18 J degrees; being inclined only 5*" 9' to the 
plane of the ecliptic, to which the earth's equator is 
now inclined 23'' 27' 23*', but at the date of the eclipse 
of Agathocles, B.C. 310, it is calculated by the As- 
tronomer Royal, in two papers of which he did me 
the honour to present me with a copy*, to have been 
inclined 23'' 43' 42'', and at the time of the eclipse of 
Thales, B.C. 585, the obliquity was 2e3" 45' 55". 
Either, therefore, since the time when the moon re- 
volved in the plane of the earth's equator, that plane 
has been tilted, by a change in the earth's axis of 
diurnal rotation, to the extent of about eighteen de- 
grees and a half, or else the change has taken place 
in the orbit of the moon by some external force; which 
latter is less likely, especially as the orbit of the 
moon deviates so much less from the plane of the 
ecliptic in which the earth's orbit lies. 

Probably by the same event, whatever it was, the 
moon's equator was tilted in relation to us to the 
extent of G" 39', being inclined 1° 30' to the eclip- 
tic on the other side. For as the crossing of the 

' Published in the "Philosophical Transactions" of 1853 and 
1857. 
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moon's orbit and her equator always coincides with 
the crossing of her orbit and the orbit of the earth 
(the ecliptic), that inclined position of her axis is in- 
dicated to be connected with her relation to the earth ; 
and it would probably result from the tilting of the 
protuberant matter of the earth's equator acting on 
the moon's somewhat prolate form towards the earth. 
But the smaller degree of the inclination of the moon's 
equator relatively to her orbit {&" 39'), being little 
more than a third part of the tilting of the earth's 
equator (ISJ^*') relatively to the earth's own for- 
mer position as indicated in the inclination of the 
moon's orbit to the ecliptic (5"* 9'), shews that the 
cause, whatever it was, acted primarily on the earth, 
and only through the earth, by remoter consequence, 
upon the moon. 

It appears to me, on a comparison of the circum- 
stances, that the event was sudden ; and our consi- 
deration of it may be simplified by assuming it to 
have taken place when the moon was in the node. If 
the change had been gradually going on from the 
beginning, in the course of illimitable ages, the moon 
would more probably have otherwise adapted itself, 
being drawn gradually by its relation to the earth into 
the same deviation with it from the original plane of its 
revolution ; and this may seem to have happened in 
the case of the moons of Saturn, if the equator of 
that planet was formerly nearer than now to the 
plane of its orbit. 



PROPOSITION IV. 

A CHANGE or modification of the earth's balance, 
such as would account for the divergence above 
named, might be occasioned either by some violent 
internal convulsion — a supposition manifestly not 
beyond what has been entertained by astronomers, 
since it has even been thought by some of them that 
the small planets called asteroids, upwards of ninety in 
number, between the orbits of Mars and Jupiter, are 
fragments of a large planet which had exploded and 
blown to pieces; or, which may seem more pro- 
bable, it might be occasioned by some considerable 
accession of matter from without, such as some part 
of a revolving ring of planetary matter in space 
falling on to the earth, and occasioning subsequent 
superficial and internal disturbances; by the com- 
bined result of which the axis of rotation might be 
considerably affected. 

The weight of the opinions of Newton and of 
Laplace is cited by Sir Charles Lyell against the 
admission of such a change of axis; nevertheless 
the astronomical facts stated in the preceding pro- 
positions may point in that direction. Some things, 
also, which have come to light since the time even 
of Laplace might have modified the opinions of these 
great men ; and, notwithstanding their high names, 
the thought is not rejected by all who are reputed 
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men of science. The late eminent Professor Robi- 
son thought it " by no means impossible, nor highly 
improbable/' Sir John Lubbock inclines to it. 
" The possibility of such a change,'' says he, " has 
been denied by many astronomers. My father, the 
late Sir J. W. Lubbock, on the contrary, has main- 
tained (Geol. Joum., vol. v. p. 4) that it would 
necessarily follow from upheavals and depressions of 
the earth's surface, if only they were of sufficient 
magnitude. The same view has recently been taken 
by other mathematicians *." Mr. Croll, who is cited 
with approval by Sir Charles Lyell, supposes that 
even the accumulation of ice at the pole might be 
such as to affect the earth's centre of gravity* ; and, 
while Sir Charles himself in more than one place 
contemptuously rejects the supposition of a change 
of axis, he nevertheless confesses that some geolo- 
gical facts seem to indicate the polar circle to have 
been more limited, and the inclination of the equator 
to have been at one time less by several degrees, for 
the obtaining of which he has no scientific grounds ; 
but, transgressing the calculated limits of the varia- 
tion in the inclination of the equator to the ecliptic, 
he betakes himself to his usual easy resource, not in 
this instance paltry hundreds of thousands, which 
would confessedly do nothing, but miUions of years '. 
But that indefinite and purely hypothetical resource 
might be unnecessary, if evidence were foimd that 
the earth was tapped on its shoulder from without. 

' Sir J. Lubbock, " Pre-historic Times," p. 392. 
« Sir C. Lyell, " Principles of Geology," i. 272. 
» Ibid. 282. 



PROPOSITION V. 

THE existence of a ring of diffused planetary 
matter, or planetary fragments, whose orbit, at 
least partially, from time to time intersects or im- 
pinges upon the orbit of the earth, is proved by that 
periodical return of the maximum showers of the 
November meteors every thirty-three or thirty-four 
years, which was remarked and was predicted by 
Olbers ^ ; a prediction which was conspicuously 
verified in the years 1866 and 1867; while a still 
greater and denser fall is calculated as probable to 
occur at the close of this century, as Mr. Denison, 
on the authority, I believe, of Professor Newton in 
America, and Mr. Alexander Herschel in this country, 
has informed us *. 

According to Professor Encke, the point in plane- 
taiy space from which the meteors on former visits 
issued, and particularly as observed in 1834, was the 
goal of the earth's motion at the time '; and in sub- 
sequent displays also it has been observed that they 
came from that point in space towards which the 
earth was then moving. 

* Humboldt, " Cosmos/' i. p. 115. 

* " Astronomy without Mathematics," p. 200. 

^ " Introduction to Meteorology," by David Purdic Thomson, 
M.D., Edin. 1840. 
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But the matter which in past ages existed in that 
vast ring must then have been denser, and the 
showers thence at one period more severe, consider- 
ing that the continual falling of meteors thence for 
some hundred recurrences of the shower has ab- 
stracted much from it of what formerly was in the 
heavens. The evidences of some prodigious meteoric 
falls of enormous weight and extent have been mis- 
understood, and ascribed to other and even impossible 
causes. 

Now, if on a theory such as Laplace's, the secon- 
dary planets were originally a portion of the primary 
in an expanded state, and if, rotating with the pri- 
mary planet, there first was formed a ring, dilated, 
and more and more dilating from the centrifugal 
force, resembUng those of Saturn, and which, by and 
by parting, whether in the progress of dilation, or of 
condensation at various centres, had its matter con- 
glomerated principally into one or more globes, 
moving as a moon or moons around the primary 
planet, then it accords with reason that many other 
smaller portions of the same ring, not thus conglo- 
merated together into one, would, in a scattered 
manner, form smaller rotating bodies of a similar 
nature, and would assume similar, or possibly in 
some cases more eccentric, orbits. These smaller 
bodies, if supposed existing in the system of our 
earth and moon, being acted on by the attraction of 
both, would occasionally fall in showers either on to 
the earth, or into the moon, as circumstances, con- 
nected probably with the revolution of the apsides of 
their respective orbits, as well as with the nodes, 
brought them within the predominating attraction 
of either, but principally of the earth. Their fall 
also would probably occur when the returning path 
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of their orbit relatively to the earth *, being drawn 
somewhat inward by the relative position of the 
moon and of the sun, met the onward path of the 
earth, so that they would come from the direction 
towards which the earth was moving, and, as it were, 
with the velocity of the earth meeting that of the 
moon % and would chiefly fall towards the shoulder 
of the earth which was averted from the sun ; by 
night, therefore, and not by day. Nevertheless the 
stones projected from them pursuing their onward 
parabolic course might make a considerable circuit 
round the earth, and come down by day. This might 
be expected to occur within the earlier periods after 
the moon was set in her orbit, such as it would never 
again in equal quantity and manner in later ages ; 
so that modem meteoric showers may be but thin 
remnants, and sporadic droppings, of what once were 
awful and portentous events ; for stones, once fallen, 
are not again exhaled into the atmosphere, like 
water, to fall anew. In the revolution of the vary- 
ing lines of the apsides of the several fragmental 
currents, it would not be surprising if three revolu- 
tions of them should pass clear, but in the course of 

* It may be remarked that the path of these, like that of the 
moon, would nowhere assume a retrograde direction relatively to the 
sun, but, though circling in an orbit round the earth, would always 
be onward as regards the sun ; as a nail on a carriage- wheel, though 
revolving round the axle, is at no point of its revolution retrograde 
as regards the road, which, for our present purpose of illustration, 
may be regarded as part of an orbit round the earth's centre. 

* The average velocity of the earth is about 18'2 miles in a 
second, and in November it would be somewhat more. The velocity 
of the moon is rather more than thirty -eight miles in a minute. But 
the velocity of the meteors in 1866 was calculated to be about 
double that of the earth ; and if so, their orbit must be assumed to 
be much nearer to the earth than the moon is, and to be more 
eccentric, giving a much greater velocity at the perigee. 
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the fourth a portion should be drawn fully within 
the attraction of the earth. For it is to be consi- 
dered that not only the sateUite ring or stream of 
meteors must be supposed at their nearest distance 
to the earth, but also that that nearest distance 
should concur with the line of the sun and moon's 
attraction, in such manner that these heavenly bodies 
should strengthen the attraction towards the earth. 
Measuring by the revolution of the moon's apsides, 
of which four revolutions occupy 35 years and 146 J^ 
days, a cycle of 33 years in the showers might not 
be an improbable interval for some of the currents, 
especially since 33 years correspond nearly to 34 
lunar years, or synodical years of the sun and moon's 
nodes. In some other cases it may be thought that 
the currents might be not scattered portions of 
satellite rings, but strictly planetary; though the 
intersection of a planetary orbit with that of the 
earth, especially having the movement in the oppo- 
site direction to the earth, and at nearly the same 
distance from the sun, appears extremely impro- 
bable, if not impossible, and the correspondence of 
the lunar periods appears not without signification. 

Now without attempting thus to define the process 
of that creative work, of which the rings of Saturn 
have been thought by some to furnish a suggestive 
illustration, it is clear that to those at least who 
attach probability to that scientific hypothesis which 
has been referred to (and they are, it is believed, 
the majority of astronomers), the supposition of 
vast showers of the scattered elements of such a 
parted ring having fallen upon the earth, aiid given 
rise to considerable deposits within the early ages 
of this habitable globe, could not consistently be 
thought to present any reasonable difficulty. 



PROPOSITION VI. 

THE magnetic polarity of the earth has some 
relation to the earth's axis of rotation ; and it 
is in consequence of this that it has served, in the 
mariner's compass, for a guide upon the ocean. 
Nevertheless, the north magnetic pole may be esti- 
mated to be about 18J degrees distant from the 
north pole of the earth's present axis of rotation, or 
about the number of degrees indicated in the obliquity 
of the earth's equator to the plane of the ecliptic, minus 
the inclination of the moon's orbit to the ecliptic. So 
that, if the axis of the earth's rotation was at one 
time perpendicular to the moon's orbit, and the north 
magnetic pole coincided with the pole of the earth's 
axis, the change of the axis, in relation to the old 
plane of the equator and the moon's orbit, would place 
the old pole and the new at the actual distance of 
the magnetic pole and the pole of the earth's rota- 
tion. 



PROPOSITION VII. 

AS all terrestrial substances, according to the 
beautiful discovery of Faraday, are either para- 
magnetic^ that is, arranging themselves in the direc- 
tion of the magnet, or diamagnetic^ that is, arranging 
themselves transversely, at right angles to the mag- 
net, vsrhen subjected to the same magnetic influence ; 
it seems inevitable that this fact must have had some 
influence in the structural arrangement of the parts 
of the earth's mass and crust, relatively to the earth's 
general magnetism, in the process of their solidifi- 
cation. 

The diurnal revolution of the earth may have 
exercised some influence of the same kind in regard 
to the direction of strata : and a change of the 
earth's pole might leave its mark in the direction of 
some of the leading lines, and also in the magnetism. 
It is well known that a solid bar of soft iron or steel 
will acquire magnetism by position in the magnetic 
dip, and when acquired wiU retain it, though its posi- 
tion be changed ; and the same may be expected in 
regard to the solid strata of the earth. But by heat 
the power of a magnet is weakened, and when it 
arrives at that degree called a white heat, it is entirely 
destroyed. Many causes may have disturbed or 
destroyed many of the traces of the original law of 
structure, yet some may remain in the strata and 
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configuration of countries. The following special 
instance may contribute to illustrate the present pro- 
position ; but I beUeve that a much more extended 
application may be allowed as probable. 

Speaking of the slate rocks in a portion of Wales, 
more than thirty miles in length and eight or ten in 
breadth, Professor Sedgwick observes, " Crystalline 
forces have rearranged whole masses of them, pro- 
ducing a beautiful crystalline cleavage passing alike 
through all the strata. And again, through all this 
region, whatever be the contortions of the rocks, the 
planes of cleavage pass on generally without devia- 
tion, running in parallel lines from one end to the 
other, and inclining, at a great angle, to a point only 
a few degrees west of the magnetic north. Without 
considering the crystalline flakes along the planes of 
cleavage, which prove that crystalline action has 
modified the whole mass, we may affirm that no 
retreat of parts, no contraction of dimensions, in 
passing to a solid stat^, can explain phenomena such 
as these. They appear to me only resolvable on the 
supposition that crystalline or polar forces acted on 
the whole mass simultaneously in given directions, 
and with adequate power*." 

> Quoted in " Miber's Gallery of Nature," p. G31. 



PROPOSITION VIII. 

THE magnetism of the earth has been found to be 
notably influenced by the sun and moon, which 
are also the principal bodies influencing the earth by 
gravitation, and ministering to it light. 

This magnetic influence of the sun and moon has 
been ascertained in the constant ordinary phenomena 
of terrestrial magnetism as regards its diurnal and 
annual variations. The direction of the semi-annual 
inequality is the same in the northern and southern 
hemispheres ; the north end of the magnet pointing 
more to the east both at Kew and at Hobart Town 
when the sun is north of the equator, and more 
towards the west when the sun is south of the equa- 
tor ^ Whence it appears that it is not the effect of 
temperature, nor influenced by it. Also, the influence 
of the sun has been observed in what are called mag- 
netic disturbances and storms. On one remarkable 
occasion, a magnetic disturbance appeared to be the 
effect of a luminous spot of intense brightness, which 
was observed to pass over the sun's disk in September, 
1859. The singular phenomena which presented 
themselves, and which have been attributed to that 

' Major-General Sabine on the ^* Results of the Magnetic Obser- 
vations at Kew Observatory from 1857 and 1858 to 1862, inclu- 
sive.'*— Philos. Trans., 1863, p. 274. 
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luminous spot in the sun, are related by Sir J. Her- 
schel in his " Familiar Lectures on Scientific Subjects" 
(p. 80), and are referred to by Sir Charles Lyell in his 
" Principles of Geology" (vol. ii. p. 231). The regular 
diurnal and annual variations of terrestrial magnetism 
as influenced by the sun and moon, as well as the 
secular variation, we shall have occasion to refer to 
afterwards, and may confine ourselves here to the 
above general statement of a proposition which is 
undeniable, and which is sufficient at the present 
stage of the argument. 

Thus, while magnetism has been almost, if we may 
not say, as some think, entirely, identified with elec- 
tricity, which is known to have close relations to 
light, and also to molecular attraction, terrestrial 
magnetism bears a marked relation to the sun, the 
centre of light and heat, which has, at the same time, 
within its sphere the centre of attraction in the solar 
system. The illustrious Galileo seems to have had a 
presentiment of the discovery of a law of gravitation 
in the solar system, and a disposition to refer it to 
the magnetic power. And Milton, who had person- 
ally known and visited Galileo in the prison of the 
Inquisition, and by whom philosophical thought was 
" married to immortal verse," says of the planetary 
orbs revolving round the sun, — 

" Tliey, as they move 
Their starry dance in numhers that compute 
Days, months, and years, towards his all-cheoring lamp 
Turn swifb their various motions, or are turn'd 
By his magnetic beam, that gently warms 
The Universe, and to each inward part 
With gentle penetration, though unseen, 
Shoots invisible virtue even to the deep ; 
So wondrously was set his station bright." 

And in another place, — 



4 
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" What if the sun 
Be centre to the world, and other stars, 
By his attractive virtue and their own 
Incited, dance about him various rounds ? " «fec. 

He puts also the properties of light in reference to 
polarization in comparison, as it were, with positive 
and negative electricity : 

" And other suns perhaps, 
With their attendant moons, thou wilt descry 
Communicating male and female light, 
Which two great sexes animate the world ; 
Stored in each orb perhaps with some that live *." 

It was the opinion of my esteemed friend, the late 
Mr. Edward Highton, well conversant with electric 
science, and distinguished as the inventor of one of 
the electric telegraphs, that the law of gravitation, 
and the rotatory and orbital movements of the planets, 
would ultimately be found to be the result of the 
paramagnetic and diamagnetic properties of bodies, 
which would tend to produce rotatory movement and 
revolution in an orbit. The analogy between those 
rotatory movements artificially produced by mag- 
netism in Professor Faraday's experiments, and the 
revolution of the planets in space, is, however, not 
very close, the conditions being so diflFerent. Again, 
the rotatory movement of a common projectile requires 
no magnetism to explain it. Yet the centripetal 
force acting on the planets may, not improbably, be 
eventually identified with the magnetic, and there is 
a certain modified uniformity of character and direc- 
tion, even about the rotatory movement of the several 
bodies in the solar system, which may indicate its 
original connexion with a common physical cause 

• " Paradise Lost,'' b. iii. 579 ; b. viii. 122, 148. 
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such as this. Boschovich had long ago constructed 
a theory * upon the fact that, as gravitation, accord- 
ing to Newton, is the attraction of every particle of 
matter for every other particle, that general law must 
stand more closely connected with the corpuscular 
constitution of bodies, and with the laws of corpus- 
cular attraction and repulsion, than had been gene- 
rally supposed. His method of treating the subject 
is abstruse, hypothetical, and mathematical, rather 
than practical and experimental. But in the consti- 
tution of bodies how great a sway may be assigned 
to electricity, the recent progress of science has 
tended to illustrate. Professor Faraday also, while 
he failed to establish the fact by experiment, says 
that, though the results he had obtained were nega- 
tive, they did not shake his strong feeling of the 
existence of a relation between gravity and elec- 
tricity*. 

If gravitation itself were to be thus resolved into 
a result of the laws of magnetic force, the special 
phenomena of terrestrial magnetism, as distinguished 
from weight, would be due to the special direction 
given to a portion of the power in the solid strata and 
fluid parts. But, apart from that question, the known 
cosmical relations of the facts seem to me to suggest a 
probability that the terrestrial magnetic forces would 
at first place themselves mainly with reference to the 
position of the axis of rotation and plane of revolu- 
tion*, and would to a considerable extent regulate the 



* **Theoria Philosophise Naturalis redacta ad unicam legem/' 

Venet. 1773. 

* Faraday, "Experimental Researches in Electricity," 24th 
Series ; Bakerian Lecture, read Nov. 1850. — Philos. Trans. 

* "If there were an external cause for magnetism," says Sir 
G. B. Airy, " it seems scarcely conceivable that some large part 

c 2 
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general position of much of the solid strata axially, 
or transversely and equatorially, and, subordinately 
to these, at some crystalline angle to those positions ; 
so that the deviation of the earth's magnetism from 
the earth's axial and equatorial position may, if other 
facts be in agreement, be indicative of a change of 
the earth's axis having occurred ; and, if such shall 
be proved to have taken place, the irregularity of 
the position of the earth's leading lines of strata and 
mountain chains may partly be the effect of disturb- 
ances and disruptions resulting from that change, yet 
may, in their direction, still carry some suggestion of 
it. The British isles, for example, with Italy, Greece, 
the Adriatic, and the Red Sea, have so marked an 
angular position from the north-west to the south- 
east, that we should not be displeased to discover 
some common cause which had shifted them from a 
more symmetrical position originally held in or near 
the axial and equatorial directions ; and a cause which 
would directly account for a considerable portion of 
their obliquity, and which would necessarily have 
called into action violent subterranean and also tan- 
gential or centrifugal forces, such as might afford 
reasons for the rest of the deviation, or, at least, for 
the greater part of it, may not be undeserving of 
consideration. But these things are here mentioned 
merely as indicating how this general proposition 
may bear upon some remoter facts and inquiries, not 
with the intention of at present assuming any thing 
concerning them. 

of it should Dot act in planes parallel to the geographical equator*' 
(" Treatise on Magnetism/' p. 100). If the cause be one common 
to the external cosmical bodies, and, with nearer and therefore 
stronger force to the earth itself, there seems no reason why the 
proposition should not still hold in the qualified manner above 
stated, while its deviation is at the same time accounted for. 



PROPOSITION IX. 

IN revolution in an elliptic orbit round the sun, 
when the revolving body consists of solid and 
fluid parts of unequal density, as in the case of the 
earth, and is acted on by the attraction of the sun 
and moon, not only will there be tides in the course 
of the diurnal rotation, but, when the poles are set 
obliquely to the plane of the orbit, the eccentricity of 
the orbit will make its eflFect perceptible in drawing 
the water, or other movable fluid, in a predominating 
degree towards that pole which is turned towards 
the focus of attraction when at the nearest distance. 
And the axis always remaining parallel to itself, this 
effect will not alternate to the other pole, but become 
steadily predominant at the one, up to some certain 
limit, being also, in the latitudes near the pole, less 
affected by the diurnal rotation, or by the centrifugal 
force generated in it, and, at the pole itself, not af- 
fected at all directly by the daily tides. At the op- 
posite part of the orbit, when at the greatest distance 
from the sun, the proportion of the effect at the op- 
posite pole, measured relatively in comparison with 
the mutual attraction of the solid and fluid parts of 
the globe itself upon one another, will be greatly 
diminished, in consequence of the greater distance in- 
terposed by the eccentricity, the force of the gravita- 
tion being diminished in proportion to the increased 
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square of the distance. Again, near the quadratures 
of the orbit, the eflfect will be inclined to neither 
side, but remain undisturbed; and thus the steady 
predominance of eflfect in the accumulation of fluid 
will be at the pole which is turned to the sun at the 
time when nearest to that focus of attraction. 

This serves to explain why the hemisphere of the 
earth towards the south pole, being turned towards 
the sun at that portion of the orbit where the earth 
approaches nearest to it, has so much greater a pro- 
portion of water than the northem^ And, on this 
principle, it appears that the time never has been, 
and never will be, which some geologists speculate 
about in their glacial theories, when the pole having 
the preponderance of Imid would be turned towards 
the sun at the perihelion ; but the extremely slow 
change in the line of the apsides, which they suppose 
would bring this about, must be always accompanied 
and balanced by a corresponding change in the geo- 
graphical condition of the globe, as regards the 
distribution of land and water. 

The result of this, if my position is correct, is to 
explode all glacial theories based upon the varying 
eccentricity of the earth's orbit, since apart from a 
preponderance of land at the pole turned towards 
the sun at the perihelion. Sir John Herschel and 
Sir Charles Lyell, with Mr. Beech, have shown con- 
fessedly that no such eflfect would follow, but the 
contrary ^ 

* The Astronomer Royal for Scotland, Professor C. Piazzi Smyth, 
in his interesting and yaluahle pamphlet *'0n an Equal-surface 
Projection for Maps of the World" (Edinburgh, 1870), has calcu- 
lated that the parallel of latitude which equally divides the land of 
the globe, north and south, is that of latitude 25® N. 

* Sir Charles Lyell's " Principles of Geology," 10th ed. vol. i. 
pp. 270. 273. 283. 



PROPOSITION X. 

THE fossil remains of the rhinoceros and mammoth 
in Siberia, with other kindred facts, demon- 
strate a great and also a very sudden change of climate. 
It is desirable to take the statement of these facts 
from authorities which will be respected by those 
most disposed to question this proposition. " It is 
not on the Obi nor on the Yenesei," says Sir Charles 
Lyell, " but on the Lena farther to the east, where, 
in the same parallels of latitude, the cold is far more 
intense, that fossil remains were first found in the 
most wonderful state of preservation. In 1772 
Pallas obtained from Wiljuiskoi, in lat. 64°, from the 
banks of the Wiljui, a tributary of the Lena, the car- 
case of a rhinoceros {R. tichm-hinus) y taken from the 
sand in which it must have remained congealed for 
ages, the soil of that region being always frozen to 
within a slight depth of the surface. This carcase, 
which was compared to a natural mummy, emitted 
an odour like putrid flesh, part of the skin being 
still covered with short crisp wool, and with black 
and grey hairs. In allusion to the quantity of hair 
on the foot and head conveyed to St. Petersburg, 
Pallas asked whether this animal might not have 
inhabited a cold region of Middle Asia, its clothing 
being so much warmer than that of the African 
rhinoceros. Professor Brandt, of St. Petersburg, in 
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a letter to Baron Alexander Von Humboldt, dated 
1846, adds the following particulars respecting this 
wonderful fossil relic : — * I have been so fortunate 
as to extract from cavities in the molar t^eth of the 
"VViljui rhinoceros a small quantity of its half-chewed 
food, among which fragments of pine-leaves, one- 
half of the seed of a polygonaceous plant, and very 
minute portions of wood with porous cells (or small 
fragments of coniferous wood), Were still recogniza- 
ble. It was also remarkable, on a close investigation 
of the head, that the blood vessels discovered in the 
interior of the mass appeared filled, even to the 
capillary vessels, with a brown mass (coagulated 
blood), which in many places still showed the red 
colour of blood.' 

" Thirty years after the discovery of the rhinoceros 
by Pallas, the entire carcase of a mammoth was ob- 
tained, in 1803, by Mr. Adams, much farther to the 
north. It fell from a mass of ice, in which it had 
been incased, on the banks of the Lena, in lat. 70** ; 
and so perfectly had the soft parts of the carcase been 
preserved, that the flesh, as it lay, was devoured by 
wolves and bears." ["According to Mr. Adams, who 
visited the spot, and collected the remains two years 
after the occurrence, and to whom we are indebted 
for the account of the discovery, the escarpment of 
ice in which the elephant had been preserved ex- 
tended two miles, and rose perpendicularly about 
200 or 250 feet. On this ice, which is described as 
pure and clear, there was a layer of friable earth and 
moss about fourteen inches thick'."] " This skeleton 
is still in the Museum of St. Petersburg, the head, its 
integument, and many of the ligaments entire. The 
skin of the animal was covered first with black 

* Do la Beche, "Geological Manual," p. 170. 
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bristles, thicker than horse-hair, from twelve to six- 
teen inches in length ; secondly, with hair of a 
reddish brown colour, about four inches long ; and 
thirdly, with wool of the same colour as the hair, 
about an inch in length. Of the fur upwards of 
thirty pounds weight was gathered from the wet 
sand bank. The individual was nine feet high, and 
sixteen feet long, without reckoning the large curved 
tusks ; a size rarely surpassed by the largest living 
male elephants. 

** It is evident, then, that the mammoth, instead 
of being naked, like the living Indian and African ele- 
phants, was enveloped in a thick shaggy covering of 
ftu*, probably as impenetrable to rain and cold as that 
of the musk-ox. The species may, as Cuvier observed, 
have been fitted by nature to withstand the vicissi- 
tudes of a northern climate ; and it is certain that 
from the moment when the carcases both of the 
rhinoceros and elephant (i.e. mammoth) above de- 
scribed were buried in Siberia, in latitudes 64*" and 
70° N., the soil must have remained frozen, and the 
atmosphere as cold as at this day. 

" The discoveries made in 1843 by Mr. Middendorf, 
a distinguished Russian naturalist, and which he 
communicated to me in September, 1846," continues 
Sir Charles Lyell, " aflford more precise information 
as to the climate of the Siberian lowland at the 
period when the extinct animals were entombed. One 
elephant was found on the Tas, between the Obi and 
Yenesei, near the Arctic circle, about lat. 66° 30' N., 
with some parts of the flesh in so perfect a state that 
the bulb of the eye is now preserved in the Museum 
at Moscow. Another carcase, together with a young 
individual of the same species, was met with in the 
same year, 1843, in lat. 75° 15' N., near the river 
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Taimyr, with the flesh decayed. It was embedded 
in strata of clay and sand, with erratic blocks, at 
about fifteen feet above the level of the sea. In the 
same deposit Mr. Middendorf observed the trunk of 
a larch- tree {Finus larix)^ the same wood as that 
now carried down in abundance by the Taimyr to 
the Arctic Sea. There were also associated marine 
fossil shells of liviTig northern species, and which are 
moreover characteristic of the drift, or glacial de- 
posits of Scotland and other parts of Europe. Among 
these Nucula pygmcea^ Tellina calcarea, Mya truncata, 
and Saxivaga rugosa were conspicuous. 

" So fresh is the ivory throughout Northern Russia^, 
that, according to Tilesius, thousands of fossil tusks 
have been collected and used in turning ; yet others 
are still procured in great plenty. He declares his 
belief that the bones still left in Northern Russia 
must greatly exceed in number all the elephants now 
living on the globe. 

** Remains of the mammoth have been collected 
from the cliffs of frozen mud and ice on the east side 
of Behring's Straits, in Eschscholtz Bay, in Russian 
America, lat. 66** N. As the cliffs waste away by 
the thawing of the ice, tusks and bones fall out, and 
a strong odour of animal matter is exhaled from the 
mud. 

" Intelligence has been received at St. Petersburg 
(from an exploring expedition now in progress, 1866) 
that in the flat country near the mouths of the 
Yenesei, between lat. 70° and 75** N., many skeletons 
of mammoths retaining the skin and hair have been 
found. The heads of most of them are said to have 
been turned towards the south. The preservation 
of these, and other individuals before mentioned, in 
ice or frozen mud, is a fact which has a most im- 
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portant bearing on all speculations concerning the 
climate of the arctic regions, both at the time when 
these animals existed, and throughout the whole 
period which has since elapsed. There may have 
been oscillations of temperature, accompanying 
changes in the geography of the globe, or partly due 
to extinct phases of the precession of the equinoxes, 
or to various states of the ellipticity of the earth's 
orbit since the era in question, but one thing is clear ^ 
that the ice or congealed mud in which the bodies of such 
quadrupeds were enveloped has never once been melted 
since the day they perished^ so as to allow the free 
percolation of water through the matrix^ for had this 
been the case^ the soft parts of the animals could not 
luLve rerinained undecomposed.^^ 

Nothing can be more indisputable than this con- 
clusion, and it is of much importance that it should 
be kept steadily in view. 

"Rome," continues Sir Charles, **is the most 
southern limit to which the fossil bones of the 
mammoth have as yet been traced in Europe. Some 
were detected in 1858 in Monte Sacro, one of the 
seven hills of Rome, where they were recognized by 
M. Lartet among the mammalian remains obtained 
by Professor Ponzi from the gravel beds of that 
locality. Other specimens, as I learn from M. de 
Vemeuil, have since been found in ancient alluvium 
on the banks of the Tiber, at Ponte Molle, associated 
with flint implements of contemporaneous date. We 
are not obliged, says Dr. Falconer, to suppose that 
this ancient elephant, which in Europe extended its 
range from the Tiber to the Lena, and in North 
America from Eschsclioltz Bay to the Gulf of Mexico, 
was enveloped in every latitude with a thick covering 
of fur. * The fine silky fleece with which the domestic 
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goat is clothed on the plains of Tibet, where the 
winter, at a height of 16,000 feet above the sea, is 
most severe, disappears entirely from the same animal 
in the valley of Cashmere/ " ( " Principles," vol. i. 
183-6.) 

With fuU allowance for the last conjecture (though 
it is but conjecture), and admitting considerable 
power of adaptation to difference of food as well as 
temperature, the general character and habits of the 
animal must be assumed to have been pretty much 
the same. The reindeer may, in former ages, have 
ranged much farther south than now, and may have 
thriven in milder climates, as it is known to have 
done, probably until driven far to the north by hun- 
ters. But the mammoth could not graze upon ice- 
bergs, nor support its huge frame on a few polar 
lichens*. The natural inference from the facts is, that 

' It is amusing to observe the different estimates of scientific 
men according to their inclination. An elephant in Noah's ark 
must necessarily eat a great deal ; but in the Arctic regions they 
say, " It is clear that the quantity of food required by the larger 
herbivora is much less than we have usually imagined " (Lyell*s 
" Principles of Geology," vol. i. p. 191). For my own part, the 
parallel seems to me very close in this respect between them and 
the calumny against the knights of heroic romance, of whom it is 
said, — 

'* And though knights-errant, as some think, 

Of old did neither eat nor drink. 

Because when thorough deserts vast 

And regions desolate they past, 

Where belly-timber, above ground 

Or under, was not to be found. 

Unless they grazed, there's not a word 

Of their provisions on record, — 

Which made some confidently write 

They had no stomachs but to fight : 

'Tis false." 

It might be unjust to Sir Charles Lyell not to insert his candid 
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the temperate zone had a greater range than now ; 
that Siberia was warmer, the Gulf of Mexico cooler ; 
and that the change was sudden. The animals were, 
many of them, overtaken in their ordinary haunts by 
a climate in which they could not possibly have lived ; 
they were frozen up in it, and, from that day to the 
day of their discovery, they continued so frozen up. 
Many of them were buried deep in the soil, many 
swept away in freezing water, drifted among polar 
sea shells and fish, embedded among marine remains, 
and piled with erratic blocks. In other cases their 
bones and tusks were scattered about, drifted into 
caves, mixed up with deep clay and boulders, by some 
catastrophe which effectually stirred the confused 
mass together, like the plums in a vast pudding, to 
ftimish iforth for the geologists the future feast of 
reason. Tusks of the fossil elephant have been 
found thirty or forty feet deep in the earth in the 
neighbourhood of Kilmarnock, in what used to be 
called the diluvial deposit, the remnant of what is 
now thought an exploded geological superstition. 
Similar remains have been found in various parts of 
England, as at Fisherton, near Salisbury, coupled 



admission : " It would doubtless be impossible for berds of mam- 
motbs to subsist at present througbout tbe year even in tlie 
soutbem parts of Liberia, covered as it is with snow during tbe 
winter ; but there is no difficulty in supposing a vegetation capable 
of nourishing these great quadrupeds to have once flourished 
between tbe latitudes 40° and 65° N," There may be no difficulty 
in supposing it, nor that they went south in winter : though there 
might be some incongruity in supposing that their mishap occurred 
in the warm sunmier season. But the only difficulty is in suppos- 
ing that it was, next moment in the life and experience of the same 
mammoth, a glacial period with ice 200 feet thick, and that that 
glacial period was the result of the extremely slow and imper- 
ceptible variation in the ellipticity of the earth*s orbit. 
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witli tlie remains of the Siberian rhinoceros, the tiger, 
hyaena, horse, and other extinct and living species. 
Bones also of the hippopotamus, of a species closely 
allied to that now inhabiting the Nile, are often ac- 
companied, in the valley of the Thames, and else- 
where, by a species of bivalve shell (Gyrenajluminalis), 
now living in the Nile, and ranging through a great 
part of Asia as far as Tibet, but quite extinct in the 
rivers of Europe. Some zoologists conjecture that 
the fossil species of hippopotamus was fitted for a 
cold climate, but Sir Charles Lyell thinks it more 
probable that when the temperature of the river 
water was congenial to the cyrena above mentioned, 
it was also suited to the hippopotamus ^. 

Men of science may indeed strain hard to make out 
that the mammoth was adapted for an arctic climate, 
a meet companion for the reindeer*. Its wool is 
supposed favourable to this, but not necessarily. It 
is granted that the coat of the mammoth makes it 
probable that it was adapted not exclusively for a 
warm climate, but for the wide range of the tempe- 
rate regions of the earth. 

But the question is, how come the remains of these 
animals to be found so abundantly among the Sibe- 
rian ice and frozen soil ? This does not admit of 
being solved by the mere supposition of a flood oc- 
curring in a Siberian river while the lower portion of 
the river was blocked with ice towards its northern 
extremity; nor is it solved by the story told by a mis- 
sionary. Hue, of having seen a troop of fifty oxen in 
a frozen river, which they had attempted to cross, 
whether by swimming or upon ice and snow not 

• Sir C. LyeU, " Principles of Geology," vol. i. p. 194, lOth 
ed. 

* Quoted bj Lyell from a distinguished authority. 
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strong enough to bear them, and in which they be- 
came embedded and frozen up. To make the case 
parallel, that ice should be shown never to have 
melted in several thousand years, and not an ox of 
the species should have survived to tell the tale of its 
conu*ades. The determined overlooking of the evi- 
dence of the suddenness is an extraordinary example 
of what would be considered stolid blindness and 
bigotted prejudice, if it were not in philosophers. 
" Von Baer, of St. Petersburg, states that the ground 
is now frozen permanently, to the depth of 400 feet, 
at the town of Yukutz, on the western bank of the 
Lena, in latitude 62**. Middendorf told Sir Charles 
Lyell, in 1846, that in his town in Siberia, three years 
before, he had bored to the depth of 70 feet, and, 
after passing through much frozen soil, had come 
upon a solid mass of pure transparent ice, the thick- 
ness of which, after passing through two or three 
yards, they were unable to ascertain. The Rev. 
Mr. Brown, in his book on *Icy Caves,' states 
that Von Kotzebue and his party, having encamped 
on a large plain in Siberia, discovered a fissure, 
which revealed the fact that the moss and grass on 
the surface was a thin coating on a layer of ice, 
100 feet thick ; that this was not mere frozen ground, 
but aboriginal ice, which formed the walls of the fis- 
sure. They found the bones and teeth of the 
mammoth embedded." I take these facts from the 
statement of Mr. J. Scott Moore. They illustrate 
the impossibility of those large animals having found 
subsistence in such a climate, and on a soil so con- 
stituted as that of Siberia now is, where their re- 
mains are so abundant. What then is indicated by 
their existence there ? A still more glacial climate 
at some earlier date ? Why is it not cold enough 
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now ? What need of going back 2e50 or 280 thousand 
imaginary years to find a supposed colder epoch 
and draw a picture of an enormously larger ice-cap ? 
The difficulty is, how these creatures lived there, 
and found food and warmth to live, until they were 
frozen up, since which sudden time the ice has never 
thawed. Whence this great change of climate ? 

Some theorists, among whom we must give a 
prominent place to Mr. John Carrick Moore, whose 
reasonings Sir Charles Lyell mentions with approval, 
himself largely agreeing with them or going beyond, 
and also Mr. J. Scott Moore, in his work on " Pre- 
glacial Man," have attributed the change of climate to 
the eflfect of the increased eccentricity of the earth's 
orbit at certain epochs. But the variation of the 
eccentricity is one of the slowest changes in nature, 
requiring not centuries but thousands of years to be 
appreciable in its eflfects, — if even then ; for it has 
been remarked in Proposition IX. that there are 
conditions which would preclude it from producing 
the supposed glacial eflTects even at the maximum 
eccentricity. But Mr. J. Scott Moore thinks that 
for the supposed glacial period which froze up the 
mammoth we must go back 210,000 years ; and yet 
the change of climate was so slow that the ice did 
not break up and disclose the mammoth until our 
own day. Mr. Moore thinks it might keep fresh 
and good all that time preserved in ice. Sir Charles 
Lyell thinks the glacial time may more probably 
have been 750,000, or from that to 850,000, nay, 
even a million years ago * ; but, not to enter into the 
consideration of that difference, so trifling a matter 
to these geologists, it docs not appear to have been 

» Vol. i. pp. 295. 297 compared with table, p. 293. 
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considered by tliem tliat the diflSculty was not liow 
the mammoth kept fresh in the ice in which it was 
frozen up for all that length of time (though Sir 
Charles has shown us that, even without thawing, 
there is a certain evaporation of ice and snow), and 
though a million, or 750,000, or even 210,000 years 
must be admitted to be a long time ; but the main 
difficulty is how the creature managed to stand 
grazing so long a time on the banks of the Lena 
while the cold was so gradually coming on; for 
whatever it fed upon, and whatever its covering of 
hair and wool, it certainly did not graze among polar 
icebergs, nor feed upon frozen cockles. But the 
change of the eccentricity is so slow that it is not 
likely that any conjectural increase of cold from that 
source could have taken less than perhaps ten thou- 
sand years to freeze it up, after the climate had 
ceased to be fit for the supply of its ordinary food. 
Now this may be a short time for the geologists, but 
it was a long time for the mammoth ; and it is to be 
remembered that it is not a solitary case. They 
may say that that animal had been probably swept 
down by a flood of the Lena from a somewhat 
warmer latitude, but that supposition would not suit 
all the cases. There is evidence of a great change 
of temperature, and with all deference to the obli- 
viousness of those who are so familiar with millions 
of years, flesh and blood in the mammoth could not 
subsist upon that nonsense. There is absolute and 
demonstrable certainty that the change of tempera- 
ture was sudden; and though the eccentricity is 
now small, the change of climate, which was intro- 
duced suddenly, has continued permanent. 

In allusion to some similar astronomical theories 
of very slow causes supposed to have operated, the 

D 
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illustrious Cuvier remarks as follows : " As these 
motions are exceedingly slow they are altogether 
inadequate to account for catastrophes which must 
necessarily have been sudden. The same reasoning 
applies to all other slow motions which have been 
conceived as causes of the revolutions on the surface 
of our earth, chosen doubtless in the hope that their 
existence could not be denied, as it might always be 
asserted that their extreme slowness rendered them 
imperceptible. But it is of no importance whether 
these assumed slow motions be true or false, for 
they explain nothing, since no cause acting slowly 
could possibly have produced sudden eflTects ®." Mo- 
dern geology, however, seems to have fallen into the 
hands of persons to whom Cuvier is almost as much 
out of date as the Bible. But though thus with 
them, like faded dreams of their childhood, not so let 
it be Avith all. 

Prior to that sudden change the climate of Eng- 
land was warmer, as well as that of Siberia; the 
range of the temperate zone extended farther north ; 
there was in many parts a different relative level of 
land and water ; and the change itself is thought to 
have occurred within the period of man upon this 
earth. Having noticed the eccentric glacial theory, 
with its easy coinage of many hundreds of thousands 
and millions of years, which, as Cuvier observed \ 
some naturalists lay prodigious stress upon, and can 
call them into action by a stroke of the pen, we may 
only remark that difficulties are not solved by being 
removed hypothetically a hundred thousand or a 
million years off, nor softened by having one or two 

• Cuvier, " Theory of the Earth,'* Prelim. Obser. § 18, p 37. 
^ "Theory of the Earth," with Professor Jameson's notes, Edin. 
1815, p. 123. 
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hundred thousand hypothetical years interposed as a 
break between successive steps of the difficulty, and 
it were worthier of men to seek such causes as will 
fit and harmonize the facts. 

The overlooking of the evidence of the suddenness 
of the catastrophe is the more singular and the less 
excusable, because the illustrious Cuvier had most 
expressly called attention to that point. " In the 
northern regions," says he ®, " it has left the carcases 
of some large quadrupeds which the ice had arrested, 
and which are preserved even to the present day with 
their skin, their hair, and even their flesh. If they 
had not been frozen as soon as killed they must 
quickly have been decomposed by putrefaction. But 
this eternal frost could not have taken possession of 
the regions which these animals inhabited, except by 
the same cause which destroyed them ; this cause^ 
tJiereforej must have been as sudden as its effect.^* 
Sound science is here, as always, consistent with 
common sense. 

• " Theory of the Earth," Preliminary Observations. 
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PROPOSITION XI. 

THE strata containing the vestiges of the former 
life and snddcn extinction of the mammoth, 
and other animals, belong to the period following the 
Chalk Formation. And all the strata subsequent to 
the chalk contain the remains of some of the com- 
mon existing forms of life. 

The fossiliferous strata in their order of succession 
and superposition, proceeding from the surface 
downwards, are thus arranged by geologists * : — 



1. Eecent. 

2. Post-pliocene. 

8, Newer Pliocene. 
4, Older Pliocene. 
6. Upper Miocene. 

6. Lower Miocene. 

7. Upper Eocene. 

8. Middle Eocene. 

9. Lower Eocene. 

10. Maestricht Beds. 

11. White Chalk. 

12. Upper Greensand. 

13. Gault. 

14. Lower Greensand. 
16. Wealden, 



POST-TEBTIARY. * 



Tertiary. 



(Upper Secondary) Cretaceous. 



' Lyell, « Principles of Geology," vol. i. p. 139. 
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A variety of other strata follow, all of them fossili- 
ferous, down to No. 39. The fossils of the super- 
cretaceous strata are classed and designated as 
Cainozoic, or of the new forms of life ; those of the 
chalk, and lower than the chalk, are classed as 
Mesozoicy that is of the intermediate forms of life ; 
and, lower still, those of the carboniferous, Devonian, 
Silurian, Cambrian, and Laurentian Strata, are 
called Palceozoicj or of the older forms of life. In the 
supercretaceous strata the terms, pliocene^ miocene, 
and eocene have been invented to express respectively 
the case — (1.) where the majority of the forms are 
of the common known forms of life; (2.) where 
the common known forms are fewer ; and (3.) where 
there appears only, as it were, " the morning dawn " 
of those common forms, more sparingly distributed, 
and mixed with a preponderance of forms not now 
occurring. 

Hugh Miller was of opinion that Geology allows of 
no break or gap between the Tertiary and Human 
periods, but that they formed one continuous duration, 
and he founded his opinion on the existence of some 
animals and shells common to the two periods. Some, 
as D'OrLigny, have questioned or denied this con- 
tinuity up to the appearance of man ; but we need 
not discuss it. 

"It was long considered,'* says De la Beche, "that 
the remains of elephants, rhinoceroses, and mastodons 
were confined to superficial gravels ; but we now 
know that they are entombed deeper in the series of 
rocks, and were probably inhabitants of the globe be- 
fore the Palaeotherium and some other mammiferous 
genera became extinct ^" They have been found 

» De la Beche, " Geological Manual," p. 192. 
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mixed with fluviatile and terrestrial reptiles, and with 
cetacea and other marine remains'. They have been 
obtained from the lignite of the Swiss molasse. 
According to Desnoyers, a mixture of bones of the 
Lophiodan and Palceothermm with those of the Masto- 
don tajpiroides and middle-sized rhinoceros are found, 
accompanied by terrestrial and fluviatile shells, at 
Montabuzard. The facts stated are considered by 
De la Beche to show that the mastodons, rhinoceroses, 
and hippopotami existed as genera at the same time 
with the Lophiodori and Falodotherium^ and that the 
former continued to inhabit certain parts of Europe 
when many molluscous animals existed similar or 
analogous to some of those contemporary with our- 
selves. Great mammalia are stated to be found in 
the blue marl of Italy, at Peruggia, Parma, and the 
Val di Metauro, as also in the sandy deposits of 
other places of the same country \ The gypsum 
beds of Paris have produced many sorts of the 
Paheotherium and Anoplotlicrium\ Professor Pusch, 
describing the rocks of Podolia and Southern Russia, 
states that near Krzeminiec, in Volliynia, (where 
mountains rise above a plain covered with chalk, 
flints, and sand,) upper supercretaceous sandstone, 
occupying a thickness of 396 feet above the river 
Ikwa, and sixty feet beneath it, is composed of — 
(1.) Twentyfcet of sand, cemented bya little carbonate 
of lime, containing many small shells and madrepores, 
the latter approaching M. cervicornis. (2.) Forty 
feet of calcareous sandstone, containing many shells 
of the genera Cardiuvi, Venericardia^ and Area. 
(3.) Sixty fefet of a compact quartzose and porous 
sandstone, the cavities filled with sand; contains 

» De la Beclie, " Geological Mauual," p. 191. 
* Ibid., p. 19G. » Ibid., p. 22G. 
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many VenericardlcB ; lowest part most calcareous. 
(4.) Eighty feet of a marly limestone, containing 
many striated Modiolce^ Pectens, and other shells. 
(5.) At sixty feet beneath the surface, a quartzose 
and slightly calcareous white sandstone, containing 
numerous Venericardiw, Trochi\ and raludince, or 
Phasianell<B. " According to M. Jarocki, while sink- 
ing a well in June, 1829, the tusk and molar tooth of 
an elephant wore found in the last mentioned bed 
(No. 5), which are now preserved in the museum of 
Krzeminiec. Many other bones were also observed, 
but they were too firmly fixed in the rock to be ex- 
tracted'* (Pusch, Journal de Geologie, t. 2). M. Pusch 
further remarks that this rock is tlie same, both 
mineralogically and zoologically, with the tertiary 
sandstone of Szydtow, and Chmielnik, in Poland; 
and that this fact is analogous to the occurrence of 
an elephant's molar tooth and tusk in the tertiary 
sandstone of Rzaka, Wieliezka, which contains Pe^f en 
polonicus^ Scuricavmy and many other marine shells. 
It also corresponds with the occurrence of the re- 
mains of the great Pachydermata previously noticed 
as found mingled with marine exuviaa in other parts 
of Europe*. 

M. Robert, describing the position in which nume- 
rous bones have been discovered at Cussac (Haute 
Loire), mentions that marls, mthout fossils, rest on 
the granitic rocks of the country. At Solilhac these 
marls are surmounted by clayey marls about two or 
three feet thick, containing plates of mica, grains of 
quartz, volcanic ashes, basaltic gravel, and impres- 
sions of gramineous plants ; they also contain the 
entire skeletons of unknown Deer and Aurochs, with 

• De la Boche, " Geological Manual," p. 238, 239. 
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other bones. Above these are beds of volcanic sand 
two or three yards thick, with small basaltic and 
granitic pebbles, containing the remains of Ruminants 
and Pachydermata, the bones being more or less 
broken. On these rest alluvions of greater soUdity 
composed of the same volcanic sand, large granitic 
and basaltic blocks (of which the angles are not 
rounded), geodes of hydrate of iron, and bones, which 
appear to have been exposed to the air before they 
were enveloped. All these substances are cemented 
by oxide of iron, and beds of ferruginous sand either 
alternate with, or repose on the alluvions. M. Robert 
extracted from these ferruginous beds at Cussac the 
remains of the Elephas primigenius ; the Rhinoceros 
leptorhinus ; the Tapir Arvernoisis ; the Horse, two 
species; Deer, seven species (to two of which he 
assigns the names of Gerviis SolilhacuSy and C. Dama 
Polignaais) ; the Bos Urus and Bos Velaimus^ and 
the antelope'. 

The progress of observation and discovery has 
added many details of fact, but they will be found 
confirmatory of our proposition. The mixture, also, 
of the remains of the fossil elephants and other 
extinct mammalia with marine exuviae, and with 
transported blocks and boulders, should not be over- 
looked. 

' De la Beche, " Geological Manual," p. 241. 



PROPOSITION XII. 

THE origin of the Chalk and Flint Formation has 
not been satisfactorily accounted for by geo- 
logists. 

Sir Charles Lyell, blowing hot and cold in the 
same breath, has the following as the only references 
to the Chalk in the index of his " Principles": — 

" Chalk : Warm climate indicated by the fossils of the chalk " 
(i. p. 213). 

" Chalk : Floating ice in the sea of** (i. p. 216). 

Nothing could be more refreshing in a tropical 
sea than a supply of that cooling luxury. Neverthe- 
less, we do not meet with it floating there, except in 
the geological Utopia. The plants of the Upper 
Cretaceous formation of Europe point, as Sir Charles 
informs us, to the existence of a high temperature. 
Those of the Lower Cretaceous group, though differ- 
ing, are such as favour the hypothesis of a warm 
climate. The huge saurians also, and other reptiles 
of the chalk, give the same tropical indications. But 
then there are other facts. " The occasional dis- 
covery of single and perfectly isolated stones, usually 
consisting of quartz and green schist, in (the white 
chalk of) the south-east of England has naturally 
excited much surprise." Assuming the chalk to have 
been formed at the bottom of an open sea, Sir Charles 
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asks, " In what manner could such stones have been 
carried far out into an open sea, so as to fall to the 
bottom without any intermixture of other foreign 
matter ? " Abandoning his first hypothesis, that they 
had been carried out adhering to the roots of floating 
trees — chiefly on the ground of a block of syenite 
found, with granitic sand and pebbles of greenstone, 
in the white chalk at Purley, near Croydon, and 
which was too heavy for transportation by drift tim- 
ber — he adopts the suggestion of Mr. Goodwin- 
Austen, that they must have been frozen into coast 
ice, floated out to sea, and deposited on the melting 
of the ice. Mr. Goodwin- Austen remarked that this 
would not necessarily imply a greater degree of cold 
than has occasionally been experienced on the east 
coast of England in our times. But then, by the 
hypothesis, it was not at all like the present tem- 
perature of England in some exceptionally severe 
season, but was a warm climate, not to say sub- 
tropical. I do not know whether the difficulty might 
not be disposed of by Sir Charles in the usual man- 
ner, by interposing a hundred thousand or a milUon 
years between the chalk and the syenite, and con- 
necting the latter with the glacial epoch. A few 
hundred thousand years are nothingto a geologist, and 
may be cheaply obtained ; and the same hypothesis 
which serves for an elephant may do equally well 
for a bit of syenite, which would also be better able 
to wait for the slow coming on of the supposed glacial 
period at the rate of the increasing eccentricity of the 
earth's orbit for the hundred thousand years or so 
required. Perhaps this supposition might put us in 
error fifty or a hundred thousand years — but that is 
nothing to a geologist. A geologist, with his enlarged 
views, may safely despise and smile at the narrow- 
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mindedness of those who can deal only with limited 
measures of time, and who prefer proof to hypothesis. 
The vast infinite of past time is before the geologist. 
When Mr. J. Scott Moore thinks he has proved that 
man existed before the glacial period, which he places 
some two hundred and fifty thousand years ago, and 
Sir John Lubbock that man was contemporary with 
the mammoth, which perished at that supposed remote 
glacial period, why might not some of them suggest 
that a boatful of these men had ballasted their boat 
with syenite, granitic sand, and greenstone pebbles, 
and, finding they lay too deep in the water, had 
thrown overboard a bit of syenite, with some other 
ballast of sand and pebbles ? Why should we be 
limited to ice or tree-roots, if man was upon the earth 
so long ago ? The pity is only that geology should 
have been reduced to a science of conjecture, a grand 
factory of hypothetical centeno-millenaries, and of 
ivory two hundred and fifty thousand years old, as 
firesh and fit for the turning- wheel as if it were but of 
yesterday. 

But the whole difficulty of that bit of syenite is 
very small, compared with the difficulty of these 
proposed solutions, which are indeed only ignotum 
per {{jnotms. We shall pass on, therefore, to the 
question how the chalk came there at all, and how 
the flints came with it, or got into it. 

Chalk is supposed to have been formed at the 
bottom of the sea, and to consist of, or be the pro- 
duction of, innumerable millions of infusoria forami- 
nifera, and microscopic shell-fish. " The homogeneous 
character of the white chalk, or upper portion of 
the great cretaceous formation, throughout a large 
part of Europe," observes Sir Charles LyelP, "is 

* " rriuciplcs of Geology," vol. i. p. 216. 
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now explained by the discovery that it is made up 
almost exclusively of the remains of the calcareous 
shells of Foraminifera, while the silicious portions 
have been derived chiefly from plants called Diatoms. 
It was ascertained when soundings were made for 
the Electric Telegraph, that calcareous mud of a 
similar character and origin is now forming over 
vast areas in the depths of the Atlantic." Perhaps 
it would be more correct to say, simply, that it is 
now there, than that it is " now forming." Do the 
animals whose remains are found in the chalk 
live at a depth of two miles ? And with regard to 
Infusoria, it is not surprising to find traces of them 
any where, since they have been found abundant in 
lavas thrown up from untold depths ^ and exist 
plentifully in the air itself in some instances, in 
which the germs of vegetable and animal life float 
continually, and the developed forms of insect and 
microscopic life abound. But where did these minute 
creatures obtain so much carbonate of lime ? You 
must give them straw to make bricks. Sir Charles 
Lyell is not unacquainted with the well-known fact 
(for he quotes it '), tliat if a common hen be altogether 
deprived of calcareous nutriment she will lay her 
eggs without shells, having no material for them. 
And he also admits the same necessity of a supply of 
materials for the operations of crustaceous animals, 
corals, and marine plants *. They could not create 
the substance; and if they shaped and modified it, 
the question is left, how came there to be such a pro- 
digious quantity of carbonate of hme at one parti- 
cular epoch ; and if held in solution in the waters of 

* " Principles of Geology," vol. i. pp. 644, 6A5. 

• Ibid., vol. ii. p. 610. * Ibid., vol. i. p. 450. 
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the ocean, why limited to certmn definitely bounded 
tracts ? That chalk falling into the sea should 
speedily become animated with multitudinous forms 
of life, and turned to account for the uses of innume- 
rable shell-fish, does not give any account of the 
origin of the chalk. Life every where abounds, and 
the rapid development of those forms of life is such 
as almost passes imagination. But if a man of some 
primitive race, unacquainted with the nature and 
manufacture of cheese, should, on beholding a cheese 
full of mites, make the surprising discovcnj that the 
cheese was the production of the mites, his conclu- 
sion would be of the same sort with theirs who as- 
cribe the whole mass of the chalk to the numerous 
shell-fish and infusoria which have made use of it. 
If wheat flour be macerated, infusoria may be de- 
veloped; but are the infusoria to be accepted as 
accounting for the origin of the flour ? 

The Flint Formation goes hand-in-hand with the 
Chalk, and each must be taken into account conjointly 
with the other in a satisfactory investigation of either. 
Flint was at one time supposed to have been formed 
by an electrical segregation and mutual attraction 
of silicious particles making their way into, and 
filling up little cavities in, the chalk, which had been 
formed by the disengaging of carbonic acid gas, like 
the holes formed in bread in the process of rising. 
That hypothesis seems to be abandoned. Ehrenberg 
thought that the flints were formed of the silicious 
wings or cases of microscopic infusoria. Mr. J. S. 
Bowerbank, in a paper on the silicious bodies of the 
chalk, greensands, and oolites ^ gives the result of 
some microscopic examinations of thin sUces, and 

» " Geological Trans." 1840, 2nd series, vol. vi. p. 181. 
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argues in support of their organic origin ; but the 
facts stated by him will not bear out any such gene- 
ral conclusion, being drawn from casual, not uniform 
appearances ; as from traces of reticulated structure, 
like sponge, only in parts ; from the occurrence of 
spicula and foraminifera in parts ; from occasional 
silicified echinidsB, and from some flints enclosing 
nuclei of sponges or corals. 

But the more favoured theory now is, that the 
flints have been deposited at the bottom of the ocean 
from thermal springs impregnated with silica. These 
springs are supposed to have deposited the silica in 
the manner of the Geysers of Iceland, forming in- 
crustations around various substances as nuclei, and 
also infiltrating the substances themselves, so as 
generally to transmute the whole to silica. It is 
obvious, however, that this theory is based upon 
those instances in which some foreign substance 
capable of being supposed a nucleus is discoverable 
in the flint ; instances which are the exceptions, not 
the rule. It is obvious also that it does not account 
for the occurrence of flints in separate and successive 
layers in the chalk. Further, it is based upon an 
unfounded conjecture of the existence of innumerable 
thermal springs at the bottom of the ocean of the 
chalk over a vast area, or else of a thermal silicified 
ocean. Sir Charles Lyell observes ^ that " in order 
that water should hold a large quantity of silica in 
solution it is necessary that it should be raised to a 
very high temperature : " and what he means by 
" a very high temperature" may be understood by 
the instances which he gives of the hot springs of 
the Valle das Femas, in the island of St. Michael, 
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rising through volcanic rocks, which precipitate vast 
quantities of silicious sinter. " Around the circular 
basin of the largest spring," says he, " which is be- 
tween twenty and thirty feet in diameter, alternate 
layers are seen of a coarser variety of sinter mixed 
with clay, including grass, ferns, and reeds in dif- 
ferent states of petrifaction. In some instances 
alumina, which is likewise deposited from the hot 
waters, is the mineralizing material. Branches of 
the same ferns which now flourish in the island are 
found completely petrified, preserving the same 
appearance as when vegetating, except that they 
acquire an ash-grey colour. Fragments of wood, 
and an entire stratum composed of reeds now common 
in the island, have become completely mineralized. 
The most abundant variety of silicious sinter occurs 
in layers from a quarter to half an inch in thickness, 
accumulating on each other often to the height of a 
foot and upwards, and constituting parallel, and for 
the most part horizontal, strata many yards in ex- 
tent. This sinter has often a beautiful semi-opales- 
cent lustre. A recent breccia is also in the act of 
forming, composed of obsidian, pumice, and scorise, 
cemented by silicious sinter." It may be observed 
that there is nothing here resembling the deposit of 
successive layers of flint nodules. The Geysers of 
Iceland are also instanced as illustrating the deposi- 
tion of silex now in progress. "The circular reser- 
voirs into which the Geysers fall are lined in the 
interior with a variety of opal, and round the edges 
with sinter." " The plants incrusted with the latter 
substance have much the same appearance as those 
incrusted with calcareous tufa in our own country." 
** By analysis of the water Mr. Faraday has ascer- 
tained that the solution of the silex is promoted by 
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the presence of the alkah, soda. He suggests that 
the deposition of silica in an insoluble state takes 
place partly because the water when cooled by expo- 
sure to the air is unable to retain as much silica as 
when it issues from the earth at a temperature of 
180** or 190° Fahr. ' ; and partly because the evapo- 
ration of the water decomposes the compound of 
sihca and soda which previously existed. This last 
change is probably hastened by the carbonic acid of 
the atmosphere uniting with the soda. The alkali, 
when disunited from the silica, would readily be 
dissolved in and removed by running water.'* 
" Mineral waters, even when charged with a small 
proportion of silica, as those of Ischia, may supply 
certain species of corals, sponges, and infusoria with 
matter for their silicious secretions; but there is 
little doubt that rivers obtain silex in solution from 
another and far more general source, namely, the 
decomposition of felspar \" 

I have extracted these particulars that I may do 
no injustice to the prevailing theory of the formation 
of flint nodules, and yet exhibit the fact that the 
productions of silicious springs are very dissimilar 
in form and nature. 

An ocean of good hot water as far north as Nor- 
way may, no doubt, be a grand conception, and very 
suitable to the purpose of those who are accustomed 
to assail the historical facts of Scripture with quasi- 

* The following fact is still further illustrative of temperature : — 
" At the mouth of the central tube of the little Geyser the water 
has a temperature of about 212*^ Fahr.; but at a certain depth it is 
much hotter, a thermometer, suspended by Professor Bunsen with 
a string down the tube, having risen to 266° Fahr., or 48 degrees 
above the boiling point.*' — Lyell, " Principles,*' vol. ii. p. 220, 

• Lyell, " Principles of Geology," vol. i. p. 408—410. 
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scientific conjecture. But like the glacial conjecture, 
it has its difficulties; and it may naturally be said, 
if the slow, myriennial approach of the coldy would 
not suit the possibility of the elephant's grazing till 
it was frozen up, so neither could a thermal ocean, 
of the required temperature for holding such quan- 
tities of silica in solution for rapid lo<5al deposit, and 
far too hot we should fancy even for the huge moso- 
saurus and its contemporary hving races, though of 
tropical kinds, be likely to carry we upon its sur- 
face. 

It has been found in some cases that flint encloses 
a pebble of chalcedony in its centre, as in other cases 
it may enclose some other substance ; and though it 
does not necessarily follow that the chalcedony was 
in every case formed at the same time, or by the 
same process with the flint, or is in a correct sense 
part of the flint itself, yet the vegetable remains con- 
tained in some specimens of chalcedony, formed and 
found elsewhere, have been quoted to illustrate the 
substances enclosed in flint, which they do not gene- 
rally resemble. It may be desirable, therefore, to 
advert to this subject. 

Chalcedonies and agate nodules are found in some 
volcanic rocks, as in Basaltic geodes and in Trap. 
It has been questioned, therefore, whether they are 
not of igneous origin. In an interesting paper in 
the Geological Transactions (1st Series, ii. 511) 
" On Vegetable Remains, preserved in chalcedony," 
by Dr. MacCuUoch, formerly Vice-President of 
the Geological Society, the author, though adher- 
ing to the theory of aqueous formation, and there- 
fore interpreting the plants (though he could not 
determine the species) as being confervas of some 
sort, or mosses, or ferns, or lichens, or some of the 

E 



60 PHYSICAL FACTS [PROP. X^T. 

plants contained in the troublesome class of ciypto- 
gamia, appears in some respects not by any means 
satisfied with the aqueous theory. He distinguishes 
with care many cases in which the arborescent forms 
are merely the whimsical and fibrous disposition 
occasionally assumed by chlorite, just as by watar in 
freezing, and by various metallic substances on crys- 
tallizing, and remarks the great liability to be de- 
ceived ; and he illustrates both these, and the real 
cases of vegetable remains which he had tested and 
found to be such, with coloured drawings. After 
remarking that' some of the chalcedonies are formed 
by the stalagmitic process. Dr. MacCuUoch adds, at 
page 521, " In many others no mechanical structure 
or disposition can be discovered in the stone, but 
the whole appears one semi-transparent mass of 
chalcedony." These are the specimens in which the 
confervaB [or whatever the plants are] preserve that 
freedom of arrangement, and perfection both of 
colour and structure, which seem to imply that they 
had been so suddenly involved in a mass of silicious 
matter, as to have been preserved from all future 
changes. The most beautiful and decided vegetable 
specimen which his drawings represent he considers 
to be a fibrous rooty not a floating water-plant. He 
mentions that Daubenton had determined two of the 
plants to be Lichen digitatus. and Lichen rangiferinus. 
These are not strictly water-plants, much less do 
they agree with formation at the bottom of the ocean. 
The latter of the two is the main subsistence of the 
reindeer. He produces an instance of a chrysalis 
imbedded in a striped onyx agate, mounted in a ring 
which was in the possession of the Earl of Powys. 
That certainly does not indicate a formation under 
water. And in the conclusion of his paper he ob- 
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serves, " It is plain, on reviewing some of the cases 
above described, that a process different from the 
tedious one of infiltration must have produced the 
appearance in question. Neither the free disposition, 
nor the forms of the delicate vegetable structure, 
could have been preserved during so slow a process ; 
nor, could their colour have remained unaltered. 
The loss of colour must have 'followed the death of 
the plant, and the total loss of its figure would have 
resulted from the gradual changes which it must 
needs have imdergone during the continuance of a 
process so tedious. The remains are in fact, if I may 
use such an expression, embalmed alive." 

I may place in conjunction with these remarks of Dr. 
MacCulloch, a similar observation of Dr. Carpenter, 
in regard to his very beautiful microscopic discoveries 
on the structure and aflBnities of the Eozoon Cana- 
dense. The shelly chambers of this minute organism 
remain, but the fleshy substance, or sarcode of the 
animal has been replaced by serpentine, or some other 
silicious mineral, and by removing the calcareous 
chambers with an acid Dr. Carpenter obtained the 
model of the microscopic animal itself in serpentine, 
on which, of course, the acid took no effect. Now 
of this he remarks, " Even the hue oftJie original sar- 
code seems traceable in the canal-system, so exactly 
does its aspect, as shown in transparent sections, 
correspond with that of similar canals in recent 
specimens of PolystomeUa calcarinay &c., in which 
the sarcode body has been dried. This last circum- 
stance appears to me to afford a remarkable confir- 
mation of the opinion formed by Mr. Sterry Hunt 
upon mineralogical grounds — that the silicious in- 
filtration of the cavities of the eozoon was the 
result of changes occurring before the decom/position of 

e2 ' 
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the animal. And the extraordinary completeness of 
this infiltration may be the result • ... of the supe- 
riority of the process of substitution ^ in which the 
animal matter is replaced (particle by particle) by 
some mineral substance, over that of mere penetra^ 
tion^J^ I quote these things, be it observed, not as 
belonging to the period of the flint, but as illus- 
trating facts and processes which may tend to the 
correction of erroneous inferences, in some cases, as 
to the manner of formation. 

Since, then, it could not be done by the slow pro- 
cess of aqueous infiltration, is it not equally worthy 
of a thought whether, under no conceivable circum- 
stances, it could take place from igneous fusion, 
if the molten mass suddenly enclosed the vegetable 
or animal substance, and, while consuming its sub- 
stance, and substituting its own, retained the traces 
of its form, and appropriated there its colour ? Air, 
we know, is generally necessary to combustion ; but 
air might be wholly excluded, or its place supplied 
by carbonic acid gas. Might not some such circum- 
stances, or others different still, prevent the combus- 
tion of animal fibres, until the instantaneous sur- 
rounding of them by the liquid silica had left, not the 
fibres, or the vegetable substance, but the accurate 
and delicate tracery of its form in the substituted 
silica itself ? If this idea be rejected, let some other 
be substituted more tenable than that which Dr. 

' I quote from a paper kindly presented to me by Dr. Carpenter, 
which is a reprint from the proceedings of the Koyal Society of 
December 15, 1864, of a letter by him to the President, " On the 
Structure and Affinities of Eozoon Canadense." It will be observed 
that though Dr. Carpenter here uses the word infiltration, he 
uses it not in its ordinary sense, but to express suhslitutian, not 
penetration. 
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MacCulloch dismissed as impossible. We know that 
certain substances prevent combustion, and may- 
protect even delicate fibres for a sufficient moment. 
Professor Pepper has shown us a man walk unharmed 
with naked feet on red hot bars of iron ; and human 
art cannot surpass the resources of nature. 

But there are other supposable conditions. Silica, 
which is known to be by natural processes soluble 
to a certain extent in water, may, in the powerful 
alchemy of nature, be drawn into the atmosphere 
with the water so impregnated^ or otherwise itself 
sublimated into vapour ; and in that state its rapid 
and delicate impenetration of minute vegetable fibres 
would be more conceivable than by deposit from 
water. Nay, in that state of vapour its impregnation 
of water itself might take place. Now Dr. Mac 
CuUoch, in one of his communications to the Geo- 
logical Transactions, has mentioned an unexpected 
result, which he had once accidentally obtained, but 
had never been able in subsequent experiments to 
repeat, of the sublimation of silica. Some years 
previously, he tells us, being in pursuit of another 
object, a mixture of the oxides of tin and lead was 
exposed to the heat of an air furnace in an English 
crucible, to the top of which was luted another of 
the same sort. It was on the fire some hours, but 
no account was taken of the heat. By and by the 
insides of the crucibles were found to be covered 
with white brilliant filamentous crystals lying in all 
directions, which proved to be crystals of silica. 
He could never afterwards obtain the same result on 
repeated trials. The rarity of the occurrence, he 
remarks, serves to prove that there are properties of 
silica with which we are yet unacquainted. In a 
geological point of view he thinks it worthy of record, 
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as not only establishing the volatihty of silica, but 
serving to prove that this substance may be crystal- 
lized from a state of vapour, as sulphur, some neutral 
salts, and some metals are known to be. Possibly, 
he adds, we may thus gain a step on which to rest in 
the investigation of the difficult subject of mineral 
veins, and the arrangement of the crystallized sub- 
stances which occupy their cavities. The possibility 
of also explaining by this process the crystallization 
of the delicate filamentous zeolites which occupy the 
cavities of amygdaloids will readily occur to every 
mineralogist ^ 

Although, then, it appears from the fossil marine 
remains of the chalk that in many, if not in all cases*, 
it had once lain at the bottom of the sea, or been 
covered with marine water; and although flints have 
in many cases enveloped sponges and corals, and 
received the impression of marine shells on their ex- 
terior surface, so that they must in innumerable 
instances have come to the bottom of a shallow sea 
in a soft state, this is all these things prove ; but no 
consistent or tenable account has been given by geo- 
logists of the origin of the formation. Why should 
the flints be generally found in nodules and rarely in 
the tabular form? Vast multitudes of the smaller 
flints are spherical or ellipsoid : others larger are 
tuberose with rounded bulbs and round or angular 
indentations, as if several in a semifluid state had 
run together, and pressed on others already hardened, 
or on angular stones. Some are of stalactitic shapes, 

' " Geological Transactions," 1st series, vol. ii. p. 275. 

« The liev. Thos. Milner, F.R.G.S., in his" Gallery of Nature," 
p. 611, says that indications of birds and monkeys are found in the 
cretaceous formation ; and that popular work contains only what is 
generally ucceptcd. 
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BS if the fluid and slowly solidifying silica had run 
over the projecting corner of a bank or ledge, and 
had hung occasionally in pendants of an inch or two, 
or a foot, before it dropped. Some are extremely 
irregular, as if a splash of congealing fluid matter had 
made its way where opportunity was given, indented 
often by round hardened flints, here and there per- 
forated as if the semi-gelatinous flint had fallen on a 
spike of wood, or flowed round a smooth stone ; some 
having ferruginous sand and stones rolled up in their 
interior; and though externally coated with white 
chalk, and in some cases incorporating patches of 
white chalk within them, yet lying in a mass of fer- 
ruginous sand and stones. The interior surface, en- 
closing the sand and small stones, is rough in cor- 
respondence with the enclosed substances, and the 
exterior surface comparatively smooth, though here 
and there indented. I have noticed in various cases 
spicula of the flint, which proved to have been caused 
simply by the soft flint finding a passage between the 
little stones rolled up in it with the ferruginous sand, 
and demonstrating, therefore, that these httle stones 
and sand had been there while the flint was in the 
semi-fluid state, as well as ever since it hardened. 
These cases are not unfrequent near Dunstable, 
where the flints do not lie in the white chalk, but 
chiefly in a reddish ferruginous gravelly soil abound- 
ing in large irregular masses of flint not rolled, toge- 
ther with innumerable small spherical or oval flints. 
Since Sir Charles Lyell takes pains to speculate about 
a bit of syenite in the white chalk, perhaps it may 
interest him still more to inquire how a flint having 
an incrustation of white chalk, and patches of white 
chalk incorporated, should hold red ferruginous sand 
and stones in its interior, and give proof by the 
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filling of the silica between their interstices that they 
had been there before it hardened. How came the 
white chalk, if it was formed in ferruginous earth 
and sand? How came the red ferruginous earth 
and stones in the inside of it, if it was formed by 
aqueous deposit in pure white chalk at the bottom of 
the sea ? 

The flints occurring in a bed of organic remains 
in the chalk cliffs near Dover, examined by William 
Phillips, Esq., F.L.S., are described by him as gene- 
rally of remarkable forms. " Not uncommonly," 
he says, " they are of a nearly spherical shape ; and 
when solid there is uniformly, as far as my observa- 
tion goes, a small indented circle upon each. When 
not solid they always contain a nucleus having the 
appearance of a sponge of the same shape with the 
flint. These rarely exceed an inch in diameter; 
others are cylindrical, and enclose another flint of the 
same form ; others (and they are numerous) are 
conical, having a flat base, around which is always 
indented an oval, within which there is sometimes 
the indented mark of a sponge. Some of these are 
solid ; others are lined with tuberculated chalcedony 
of a bluish aspect ; these are about two inches high ; 
a thin lining of blue chalcedony is by no means 
uncommon within some of the flints of this bed. 
There are others very common in it, whose external 
marks, consisting either of deep indentations or small 
rugged projections, bespeak the probability of their 
formation being in some way or other connected with 
organic matter. But there are other flints which it 
is not easy to describe. They enclose a cylindrical 
flint resembling the stem or a branch of a vegetable, 
which, passing along the mass, is visible at each end, 
where sometimes it divides into numerous little 
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branches. Another of the same description crosses 
it, giving to the external flint a peculiar shape, and 
inducing the belief that it must have been formed 
around some organic substance, of which the form is 
preserved by the internal ramifications. The whole 
of these flints are numerous in this bed of organic 
remains, but," adds Mr. Phillips, " I did not dis- 
cover any resembling them in form and character in 
any other part of the chalk*.'* 

In the Geological Museum at Cambridge there is 
an exceedingly beautiful, various, and extensive col- 
lection of the organic remains of the Chalk and Flint 
Formation, more particularly in the '* Forbes Young 
Collection" there, surpassing, in this department of 
geology, what is exhibited in the cases of the British 
Museum, or the Geological Museum of London ; and 
I have examined it with extreme interest. At the 
same time my own attention has been given not ex- 
clusively to the mysterious organic remains con- 
tained in the chalk and flint, but to the indications 
shown in the form and fashion of the flint itself; and 
in nothing which I have seen have I found aught 
contrary to what I have advanced, or am now about 
to advance. 

• ** Geological Transactions," 1st scries, vol. v. pp. 16 — 27. 
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SOME substances occurring on the earth are 
known to be of meteoric origin ; and the fall 
of a flint meteorolite, which is most circumstantially 
stated to have occurred on the 6th of November, 
1869, at Fawley, near Southampton, is in harmony 
with the observed phenomena of the Chalk and Flint 
Formation. 

Though long regarded as absurd and impossible, 
it is now beyond all possibihty of dispute that many 
stones and masses of iron have fallen from the sky. 
One mass of meteoric iron was found in Peru on the 
surface of the ground, weighing fifteen tons. Pallas 
found one in Siberia. One was seen by many to fall 
in Croatia. The iron is of a peculiar character, and 
contains a certain portion of nickel, which is also 
found in many of the meteoric stones. In many 
cases the fall of the stone has been actually witnessed, ' 
preceded generally by a loud explosion. The pecu- 
liar characters of the stones which had been wit- 
nessed to have fallen facilitated the identification of 
others of the same description ; but the observation 
of these may also have tended to restrict too nar- 
rowly the admission of the fall to those cases in which 
the same characters were found. Baron Humboldt 
has called attention to what indeed appears to be a 
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veritable tradition of the fall of a meteoric nugget, or 
nuggets, of gold, in Scythia, recorded by Herodotus 
in the fourth book of his histories. Whether the 
gold was afterwards fashioned into those implements 
which it is described in terms of, a plough, a yoke, 
an axe, and a cup, or whether some fancied resem- 
blance in the casual forms of the nuggets originated 
those terms, the fall of the gold is expressly recorded 
to have been witnessed, and also the very charac- 
teristic circumstance that it fell burning hot ; so that 
the first of three brothers, who saw it fall, and who 
went to it meaning to take it, quickly let it go ; and 
the second, in like manner, found it too hot to hold, 
and let it go; but when the third came to take it, it 
had cooled ' . No doubt, by those who have arbitra- 
rily and summarily settled the point that nothing 
could be a meteorolite but what contained iron and 
nickel, this case would be disposed of after their 
fashion, by interrogating the nugget. Did it con- 
tain these substances ? Answer, we may presume, 
on application of the magnet, No. Was it of 
the approved specific gravity for meteoric stones ? 
Answer, on the application of that test. Too heavy. 
Had it a black, glossy surface ? Answer, Certainly 
not. Summary decision of the judges. Then it is 
not of meteoric origin : — Case dismissed, with a slur 
on Baron Humboldt's credulity. This is the probable 
style of dealing with it. But then it is not so very 
long since all meteoric stones were generally scouted 
as incredible ; and there appears no other mode of 
accounting for how gold nuggets ever came into the 
ground, since no one has suggested their having been 
formed by infusoria or shell fish, or deposited by 

' Herod, iv.5— 7. Humboldt, " Cobinos," i. 102. 
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auriferous hot springs at the bottom of the sea. 
Latterly meteorolites consisting of carbon have been 
found ; and of these there are some specimens in the 
British Museum, presented by Sir John W. F. Her- 
Bchel, in 1845, which fell at Bokkeveldt, Cape of 
Good Hope, on the 13th of October, 1838 ; and by 
Sir John W. F. Herschel and Thomas Maclear, Esq., 
Astronomer Royal at the Cape, 1839 ; by E. Charles- 
worth, Esq., 1839 ; and from Montauban, in the de- 
partment of the Tarn and Garonne in France, on the 
14th of May, 1864. These are exhibited along with 
260 meteorolites of various other sorts. 

Nothing could be more suggestive than the fall of 
such a substance as carbon. Can it be a charred 
product of the timber or other vegetable matter of a 
disrupted world, or planetary islet ? And has the 
diamond ever been formed in the upper laboratory 
of nature, a small ultimate crystal, from the intense 
heat followed by some electrical condensation, in the 
progress of the fall of a carbon meteorolite? All 
that we know of that is that the diamond is pure 
crystalline carbon, and is found in superficial gravels ; 
and diamonds as well as carbon meteorolites have 
been found at the Cape. But as our acquaintance 
with meteorolites becomes increased we need not 
wonder if some extension of the classes and kinds of 
substances known to have had an extra-teUuric origin 
should from time to time occur. We meet with 
many round pebbles, not shaped by rolling and tritu- 
ration, but having an igneous crust surrounding 
them. Wlience come they, and are they all of tellu- 
ric origin ? The appearances are rather favourable 
to a meteoric source, because the round or oval forms, 
since they have certainly not been obtained by rolling, 
would most readily be accounted for by the molecular 
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attraction acting in free space, aided by rotatory 
movement in falling. The thought is not new, but 
has suggested an entire theory of the earth to a con- 
tinental writer, M. M. de Marschall % mentioned by 
Cuvier, in which it may very probably have been 
carried to excess. Others before him have taken a 
similar view. Even Leibnitz ^ thought that the mate- 
rial of the calcareous formations abounding on the 
earth had been condensed from vapours, and depo- 
sited from the atmosphere ; and Descartes is men- 
tioned by Cuvier as of a similar opinion. That such 
men had no foundation in nature for these thoughts, 
though they may have pushed them beyond what 
that foundation warranted, would be an assumption 
too rash to be made without very careful examina- 
tion. But proof from actual observation of the 
stone's meteoric fall is diflBcult to obtain, especially 
where the substance falling is of a familiar nature ; 
for it would in most instances be passed over, in 
seeking for something unfamiliar, and marked by 
rare characteristics, such as the seeker had settled 
in his own mind from previous limited specimens ; 
and though he should pitch his foot against it, if it 
were only a flint it would either not suggest to him 
the question how it came there, or he might uncon- 
sciously incline to the answer supposed by Paley, 
that, for ought he knew or cared, it might have lain 
there for ever. That an instance of the fall of such 
a meteor olite should be recorded is less likely than 
that a hundred should have been overlooked. Never- 

• " Researches respectiDg the Origin and Development of the 
Present State of the Earth." Geissen, 1802. (Cuvier, " Theory of 
the Earth," Preliminary Observations, § 19.) I have not met 
with a copy of this work of M. M. de Marschall. 

« Protogaea. Act. Lips. 1688. Ooft, 1749 (Cuvier). 
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theless if an instance of the kind be rec6rded, it 
ought not to be persistently overlooked afterwards. 

The following letter descriptive of the fall and 
finding of a flint meteorolite was published in the 
" Standard" of November 18, 1869 :— 

THE METEORS. 

TO THE EDITOR. 

Sib, — As I have not seen in your paper any account of the 
falling of two meteors in this village, 1 write to tell you that such 
is the fact. On Saturday, November 6, two meteors were seen to 
fall perpendicularly from the sky almost at the same time, within 
a few minutes of seven o'clock, and about a mile distant from each 
other. The first, seen by six or seven people at least (no doubt the 
same as seen by your correspondent at Highclere), fell near Black- 
field Chapel, and about sixty yards to the left of a man walking 
along the road towards that building. This all describe as being 
the most magnificent and varying in colour, leaving a long train of 
sparks behind, which were visible nearly ten minutes ; after which, 
for full half an hour, a luminous vapour or cloud was seen assuming 
various shapes, crescent, sinuous, &c. (as seen from different 
places), and being gently carried along to the westward by the 
wind. It burst when near to the ground, and a mass of flame shot 
out from it (the man says he should think two yards wide), but he 
heard no report. When he first saw it falling it was small, but 
before its bursting it seemed as large as his double fists, and of the 
colour of the moon. The light given out was very great. Another 
person says " it made it as light as day.** I have since been 
searching in the field, but have not been successful in finding any 
fragments. 

The second meteor was seen by, 1 know, four different people, 
who thought it fell in the rectory -grounds (it has since been found 
in the field beyond). They compare it to a ball of fire, first of a 
bluish colour, changing as it fell to a deep orange, but leaving no 
sparks behind : this also gave a brilliant light. It was picked up 
on the Wednesday following by Mr. Slightam, who says it had 
then a strong sulphurous smell. It was an object of much interest 
to the people here. 

I am afraid of making my communication too long, so I will 
simply say its outward appearance is similar to those generally 
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known as meteoric stones, but the upper part (that is, as it lay on 
the ground) had a piece seemingly blown off, and this shows the 
interior to be a pure flint of a brownish tinge : lying on this is a 
fine powder in crystals, like silica ; others more needle-shaped ; 
then also metallic grains are visible — nickel, I suppose. There is 
also a projection, which has the appearance of a broken fossil shell 
of the mussel class ; but this we wish to have examined, and to do 
that the stone must be broken or cut open more than it is at pre- 
sent ; for, should it prove to be such, it would go a long way to 
establish the theory of meteoric stones being part of a dismem- 
bered world. In size it is less than a cricket ball, and weighs 
more than lib. avoirdupois. It must have been in a soft state 
when it reached the ground, for it had not penetrated more than 
half an inch, and that part is much flattened and smoother than 
the rest. — I am, sir, yours respectfully, 

A. T. SMITH. 

Fawley, near Southampton, Hants, Nov. 16, 1869. 

To this letter, after waiting some time in expec- 
tation that it would be noticed by some one more 
habitually conversant with such studies, I ventured 
to recall attention, in a letter which appeared in the 
"Standard'* of December 11th, 1869, and which I 
here subjoin. 

A STONE CRYING OUT. 

TO THE EDITOB. 

SiB, — In your journal of the 18th of November last there was 
an account of the fall of a flint meteorolite at Fawlej, near South- 
ampton, Hants, in a letter from A. T. Smith, Esq., of that place, 
which appears to me so remarkable, that, as I have not seen it 
subsequently noticed by those more directly conversant with geo- 
logical studies, I venture, if you will pennit me, to recall attention 
to it. 

The meteorolites which have been noted hitherto, and recognized 
as such, have not been of that description. But the origin of the 
flint formation, consisting of separate balls in stratified layers 
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among the chalk, has been an unexplained mystery. The existence 
of shells, fossil sponges, and coralines, among the chalk, and even 
of corals imbedded in flint itself, of which there are specimens in 
the Museum, indicate that, in such instances, it must have been 
once under the sea. But as two-thirds of the globe are covered 
with sea, a large portion of the meteorolites may be belieyed to 
have fallen there. If a flint meteorolite, while yet in a soft state 
(and that which fell at Fawley is thought to have been soft when 
it reached the gp-ound), fell upon a projecting coral, it would be 
pierced by it, and so having imbedded it, would probably break it 
off, and carry it along with it to the bottom. There are appear* 
ances which may favour the opinion of the formation of the flint 
by intense heat melting and separating the silica from a material 
containing other substances ; the exterior crust of the flint having 
apparently, like felspar, some substance fused in combination with 
the silica, and with which it had therefore been in contact. By 
the intense heat of the meteor in its fall other portions of the 
material, divested of the melted silica, might be pulverized and 
precipitated in chalk dust. The forms of flints are such as agree 
with their formation, not in cracks and fissures of the earth, like 
siliceous veins, or by filtration and deposit of silicated thermal 
waters, but in free space, where they could, and naturally would, 
assume the globular form, variously modified by occasionally run- 
ning together, also affected by dropping in a soft or semi-liquid 
state into undulating water. The effect of rapid cooling by the 
water, or in some cases collision with rocks, would account for 
some cleavages and fractured edges, which modify the generally 
rounded form. 

What continuous and severe meteoric showers, like hail and snow 
storms, this planet may have been visited with in its earlier physical 
history we may thus have some indications of. The recent flint- 
fall bears testimony for its species. Detached or sporadic falls 
might occur later than the general showers ; and, having regard to 
the sharp-edged and pyramidal forms into which I find flint tends 
to split when it has been exposed to a strong red heat^, I incline to 
think that the broken flints, which have been made so much of as 
supposed evidences of man's existence in long pre- Adamite ages, and 
of his construction at that time of rude spears and axes, are no 
more than natural splinters of some large sporadic flint meteorolites. 

* I observe that Mr. Whitley also notices this tendency, in his 
pamphlet afterwards cited, p. 18. 
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Tho drawings which Sir Charles Ljcll has given of some of them 
from the valley of the Somme in his " Geological Evidences of the 
Antiquity of Man," pages 114, 115, impress me strongly with 
this idea. Sir Charles confesses that their sharp edges have cer- 
tainly not been obtained in the manner in which any known human 
savages ever sharpened their stone implements. The evidence 
supposed to be afforded by them to the extreme antiquity of the 
human race may thus require revision, if it be not rather placed 
in the same category with the exploded evidence of the celebrated 
"Abbeville jaw," for the conclusive confutation of which we were 
indebted at the time to Dr. Carpenter. 

If you can afford space for this letter, the message of this new 
aerial visitor may have some interest for others, as it has had for 
me. 

I am, sir, your faithful servant, 

W. B. GALLOWAY. 

1, Fitzroy Road, N.W., Dec. 4. 

As was to be expected, my letter was treated with 
contempt, as it made nothing in favour of the ac- 
cepted theory, but came even under the grave, if not 
fatal, suspicion of favouring " a theological theory," 
that is, the Bible ! But no attempt was made to 
invalidate Mr. Smith's statement of fact or to im- 
pute deception. On the other hand, there are detailed 
circumstances described which seem to preclude the 
assumption of mistake. The stone when found had 
"a piece of the upper part seemingly blown off, 
which showed the interior to be a pure flint of a 
brownish tinge. Lying on this was a fine powder 
in crystals, like silica; others more needle-shaped." 
These cannot but recall to mind the crystals of sub- 
limated silica described by Dr. MacCulloch as casu- 
ally obtained by him in an experiment \ And it is 
added, "Then also metallic grains are visible — nickel, 
I suppose." The fall had been witnessed by four 

* See above, p. 58. 

F 
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different people; and the stone, when found, had 
these marked peculiarities, though such as might 
afterwards be easily effaced. Accepting it as a yet 
uncontradicted fact, it is in harmony with many of 
the features of the chalk and flint formation ; and it 
is manifest that it cannot bo assumed to be the only 
one of the kind ; therefore, however disagreeable to 
some, it necessarily suggests some change or modi- 
fication of previous theories. 

I know not that there is much reason for reluctance 
to part with these, even though the parting with 
them may involve the surrender of some fine-spun 
theories as to the " flint implements " in the drift, 
which have been found in such prodigious multitudes 
as to present, even to M. Boucher de Perthes, him- 
self an enthusiastic collector of them as human 
works, and indeed the originator of that new rage, a 
truer suggestion of their origin, when, in a moment 
of lucid perception, he says, " One would have 
thought a shower of them had fallen from the sky." 
The hopeless imbecility of the evidence by which 
these flint flakes and fragments have been sought by 
some to be converted into proofs of human life and 
handiwork in long pre-Adamite ages, has been ably 
and convincingly exposed in a pamphlet by Nicholas 
Wliitley, Esq., one of the honorary Secretaries of 
the Royal Institution of Cornwall ^. But that ques- 
tion (if question, or even dogma, it remain to some 
" professing themselves to be wise ") must be held 
subordinate to the greater and more comprehensive 
subject now before us. For even if genuine and con- 
clusive traces of man could be produced from the 



• " The * Flint Implements ' from the Drift not authentic."— 
Longman & Co., 1805. 
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drift, the question would return, how far these traces 
should not affect previous opinions as to the age of 
the drift ; for those opinions may be erroneous, as 
easily as some former ones affecting the granite. 

The great extent of the chalk and flint formation 
in England, France, various parts of Germany, 
Sweden, Eussia, and other parts of Europe, from 
Denmark to the Crimea, and to Palestine and Egypt, 
not to go farther, indicates a cause not operating in 
limited spots, such as hot springs, but of wide ex- 
tension, yet of definite boundaries ; and the existence 
of thermal springs in all the localities is quite hypo- 
thetical. Further, since the formation in question is 
supposed by them to have taken place at the bottom 
of the sea, the thermal waters, if issuing from springs 
at the bottom, being in that case balanced by the 
column of water above, would not flow (unless de- 
rived from high neighbouring lands), except by the 
gradual ascent of the hot particles, or else in occa- 
sional jets, forcibly expelled by the action of steam 
in subterranean caverns, similar to what is supposed 
to happen in the Geysers. But it would not, even 
then, rise with equal facility under the pressure 
of the sea ; and these occasional jets, mixing with the 
sea, must either rapidly have cooled, and precipi- 
tated their silica in a scattered and diffused manner, 
giving Uttle time for the gradual processes supposed, 
unless it were in the case of substances lying at the 
very orifice of the spring ; or else there must have 
been, not thermal springs, but a thermal ocean as 
far north as Sweden. It cannot be shown that, in the 
vast majority of flints, there is any traceable organic 
nucleus of the particular form of the flint, round 
which it had been shaped by gradual accretion from 
silicated water. On the other hand, as I have 

p2 
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expressed in my letter, silica, if melted in free space, 
would naturally tend (unless the quantity were such 
as to pour it in large splashes or bucketsfiil, so to 
speak) to take there globular or rounded forms, as 
we see in immense multitudes of the smaller flints ; 
but this would frequently be modified by several 
occasionally running together ; by falling, if on land, 
either flattened, or moulded upon uneven surfaces 
and among stones ; and, where the substance reached 
the ground in a liquid or semi-fluid state, by run- 
ning over the edge of banks, and sometimes hanging 
pendulous there, so as to imitate the stalactitic form; 
by consuming with its liquid fire vegetable sub- 
stances, into the underground portion of which it 
may have substituted itself just as in a mould formed 
in the sand or clay, and so taken the shape of stalks 
and roots ; or by dropping in a sofl state into un- 
dulating water, by striking casually upon marine 
rocks, imbedding and breaking off* corals, incorpo- 
rating sponges, receiving the impression of shells ; 
or, where the flint mass was large, and therefore, in 
its general form, less under the control of its own 
molecular attraction as compared with other forces, 
it might be capriciously modified, even in the air 
while falling, by various circumstances, as of wind, 
or by obliquely crossing currents of the shower, by 
the action of electric forces, as well as by the nature 
of the surface on which it fell, and sometimes even 
flowed, as there appears evidence. Very diversified 
forms, often with the rounded shape much battered 
in or altogether lost, would be the natural result, 
but still leaving a predominance of it in the aggre- 
gate. 

With regard to electric forces, the electric dis- 
charges frequently observed to precede the fall of 
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meteoric stones are well-known, and show that the 
meteoric substance in its fall had been, or had 
become by the ftiction of the air, intensely charged 
with electricity, which it suddenly discharged in pass- 
ing into some atmospheric stratum of a different 
electric state. In its farther progress, the meteoric 
body, or its exploded parts, might be again electrified 
through its intense velocity, and might again dis- 
charge. Repeated discharges of this nature, some- 
times coming singly like artillery, sometimes resem- 
bling voUies of musketry, have been observed in 
connexion with the fall of meteorolites. Where the 
mass had been solid, it is often shivered by the 
discharge into many fragments. To take one or 
two well-known cases : in a remarkable example 
in France in the year 1790, on the 24th of July, a 
luminous ball was seen traversing the atmosphere 
with great rapidity, leaving behind it a train of 
light ; a loud explosion was then heard, accompanied 
with sparks which flew off in all directions : this was 
followed by a shower of stones over a considerable 
tract of ground, at various distances from each other, 
and of different sizes \ In 1803, on the 26th of 
April, about one in the afternoon, there was observed 
in various towns and villages of Normandy a fiery 
globe of great brilliancy, moving in the atmosphere 
with great rapidity. Some moments after there 
was heard at L' Aigle, and in the environs to the ex- 
tent of more than thirty leagues in every direction, 
a violent explosion, which lasted five or six minutes. 
At first there were three or four reports like those 
of a cannon, followed by a kind of discharge which 
resembled the firing of musketry ; after which, 

' Miluor's " GaUory of Nature," p. 133. 
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there was heard a rumbling like the beating of a 
drum. Perhaps the first explosion signified the 
bursting of the main globe of the meteor ; those 
which followed being the successive bursting of its 
parts, these becoming more and more comminuted, 
until there fell from this one globe of fire nearly 
3000 fragments, the largest weighing 17^^ pounds®. 
Of the usual form of these fragments. Baron Hum- 
boldt observes, " That which falls fi'om meteoric 
masses, even where the internal composition is che- 
mically diflerent, exhibits almost always the pecu- 
liar character of a fragment, beiiig of a prismatic or 
truncated pyramidal form^ with broad, somewhat 
curved faces, and roimded angles. But whence 
comes this form, which was first recognized by 
Schreiber as characteristic of the severed part of a 
rotatingplanetarybody'?" 

The mass, then, of any one of these satellite or 
planetary islets, while entire in its orbit in upper 
space, is not to be judged by the size of the fallen 
fi:tLgments ; nor can we judge it impossible that, like 
islets of the ocean, some of them may have their • 
mollusca and their echinites, or other of the forms of 
life, similar, yet diflTerent to those of this planet. 
" The volume of some of those passing bodies," ob- 
serves Mr. Milner, " is very great. One which tra- 
velled within twenty-five miles of the surface, and 
cast down a fragment, was supposed to weigh up- 
wards of half a million of tons. But for its great 
velocity the whole mass would have been precipitated 
to the earth." 

Portions also of an attendant atmosphere, or me- 
teoric gasses, sometimes reach us, diflfering fi:'om, and 

« Ibid., p. 185. " " CosmoB," i. p. 1(M. 
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not mixing at once with our air, but floating in it 
like large soap bubbles. A singular instance of this 
appears in the following account which was fur- 
nished to me in a letter by an eyewitness, and con- 
firmed to me orally by three other eyewitnesses, 
who were together at the same time. I can perso- 
nally vouch for its authenticity, as the witnesses were 
my own sisters and my brother-in-law ; the place of 
the occurrence was at Wolverhampton. The account 
of it was communicated soon after by me to a mem- 
ber of one of the scientific societies of London, and 
is as follows : — " The evening of the 21st of this 
month (June, 1851) being very beautiful, and the sky 
unclouded, Ehza and I accompanied Mr. and Mrs. 
Graham, between six and seven o'clock, on a walk to 
see the fine new cemetery of this place, which is dis- 
tant only about half a mile from this house. Soon 
after entering it we heard what we supposed to be 
the firing of musketry, or rather artillery ; sometimes 
we thought it might be thunder, but we had never 
before heard any peals like it, following in such seem- 
ingly measured distances of time, in such rapid suc- 
cession, and producing a sound so very like the dis- 
charge of a number of canon-balls, all rattling through 
the air for some time afterwards. This strange sort 
of loud firing continued to go on for about a quarter 
of an hour, or perhaps more, during which time the 
heat of the atmosphere became exceedingly greaty but 
the sky remained unclouded, and beautifully serene. 
On leaving the cemetery our walk lay for some time 
through a green field, enclosed partly by a fine hedge 
and trees. At our left the sun was setting in ma- 
jestic splendour ; but, while admiring it, we were at- 
tracted by the glare of lightning proceeding from the 
north-east, and on looking in that direction we pre- 
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sently saw tremendous flashes descend to the earth 
in rapid succession, and then rise again as if con- 
centrated into the forms of sky rockets, or Roman 
candles, and, like them, they ascended perpendicularly 
to a considerable height with great brilliancy, after 
which they branched oflf in forked directions. The 
appearance of the lightning was very awfiil and un- 
usual, but not so much so as the still more wonder- 
ful phenomenon which next attracted our attention. 
From the direction in which the sun was setting 
successive clusters of blue, green, and purple balls 
came forward to us in the air, grouped like wild 
geese, about the same height above the earth, and 
moving at about the same rate, some perhaps quicker 
and some slower. A number of the balls descended 
perpendicularly to the grass near us, not grouped but 
successively, and softly, as if they were composed of 
a light substance. Some of these remained stationary, 
others moved beautifully along the grass. Two blue 
ones in particular fixed my attention for some time, 
as they advanced side by side to me, but I was pre- 
vented from observing what finally became of them 
by my sister Eliza calling upon me to observe how 
singularly some of those in the air were dissolving 
gradually into fleecy clouds. Some of the balls might 
be about the size of cocoa nuts, others about that of 
oranges. Mr. and Mrs Graham and Eliza saw what 
I have now described, but they did not see what I 
called upon them next to observe, something in the 
distance, nearer to the sun, and much higher up in 
the air than the other balls, resembling a multitude 
of them together, contained and swayed hither and 
thither, as if in some invisible sheet. This moved 
forward, and then retreated like the waves of the 
sea when the tide is ebbing. The size of the balls in 
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this was much larger than that of the others, and 
the colour varying from reddish purple to red. In 
vain I called upon my friends to look at this wonder- 
ful assemblage. Mrs. Graham had by this time be- 
come so much afraid that no entreaties could induce 
her to remain longer. We had all, therefore, to re- 
turn home, in order to remove her apprehensions for 
our safety, and thus reluctantly to leave the mighty 
sheet still heaving in the air. I need not tell you 
that all felt much impressed with what we had seen of 
the power and glory of God, who governs the whole 
elements of nature, with all its varied phenomena. 
Perhaps the supposed firing of artillery which we 
heard when in the cemetery might be the shooting of 
these balls from some thunder-cloud. I could have 
touched some of those which fell near me had not an 
instinctive fear prevented me." 

I have ventured to give this account at full length, 
because it may perhaps have some bearing on the 
question of the existence of an atmosphere or gaseous 
substance, attending or enveloping some meteoric 
falls. And as the description is very circumstan- 
tial, it may possibly now or hereafter serve to illus- 
trate some facts of a similar class. An atmosphere 
of some sort seems to us one of the essentials of the 
development of life, even in its lowest forms ; and to 
this extent only does the narration bear upon the 
question which we have at present in hand. The 
general phenomena of the fall of meteoric stones 
have, however, to do with that question ; and this is 
so far a fact of the same general class with those 
previously named, to which we may now recur for 
comparison. 

There are many points of similarity to meteoric 
phenomena in the indications of the flints. In their 
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case the substance of the flint is to be regarded as a 
fused and separated portion of the larger original 
meteoric mass, or asteroid ; but the same principles 
apply. By the electrical discharge a certain refi'i- 
geration is presently produced, as is observable in 
hail and ice-showers attending thunder ; and where 
the flint mass had thus become solid, it has often 
been shivered into fragments by a subsequent dis- 
charge, or has had portions blown off with a clean 
cut ; where it has been soft or semi-fluid, fantastic 
forms may result. Both cases are illustrated in the 
actual forms of flints. A clean cleavage, or slice as 
with a knife, is sometimes shown, with a white film 
on the surface from the instantaneous passage of the 
intense electric fire. For flint, if exposed to the 
action of a hot fire, becomes white. In other cases, 
where the mass had been soft, the electric discharge 
taking place from it at several points, has apparently 
produced an effect at these points Uke the drawing 
out of fingers of the substance, or sometimes less 
drawn out, as cones thicker at the base and shorter, 
resembling the incipient growth of horns on the head 
of a young bullock ; and these projections, when of 
the longer, or finger form, have become oftien some- 
what bent, most likely by the resistance of the air in 
the farther progress of the fall. Sometimes, again, 
the finger seems to have been drawn quite off and 
detached, presenting a separate flint of that form. 

It is obvious that the globular or oval form would 
be best preserved in the small flints, which is, in fact, 
the case ; and that their fall would account for the 
small indented circle remarked in them by Mr. Phil- 
lips, and for the flattened conical shape in other 
instances which he mentions as having, in the locality 
he was speaking of, always an oval indented on the 
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flattened base (having fallen perhaps upon a hard- 
ened oval flint), or as having received upon the base 
the impression of a sponge, on which, no doubt, the 
soft flint had fallen without incorporating it. In 
other localities the round or oval flints are usually 
flattened, as if by falling, but without any oval in- 
dentations as the general rule.. Some indication 
appears on many of them of having been partly 
smoothed by rolling, but generally with conclusive 
evidence from their crust, on breaking them, that 
they were originally of the round or oval form, which 
has been smoothed, but not imparted, by rolling : 
while other flints lying in the same bed have evi- 
dently not been smoothed or worn at all by rolling. 
Many others, again, have a pear shape, as of a largo 
drop. Something as to shape would depend on 
whether the falling flint rotated vertically or horizon- 
tally. And, in regard to the flints which I have 
mentioned and partly described as found near Dun- 
stable, to which I have noticed others somewhat 
though not altogether similar in the chalk hills be- 
tween Croydon and Guildford, I see no way in which 
it can be explained how, consistently with the other 
particulars named, and especially with the presence 
of pure white chalk in their crust, and disseminated 
in their body, they could, as in many cases, incorpo- 
rate ferruginous earth and gravel in their interior, 
except by falling, much flattened and spread out, 
while in a soil, gelatinous state, upon a precipitous 
bank of such ferruginous earth and gravel, with some 
of which adhering to them they had then, in rolling 
off* the bank, doubled over upon themselves, Hke soft 
dough kneading a portion of the sand and gravel 
between the folds, and had thence fallen into water 
upon a chalky bottom. Most likely the precipitous 
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bank itself, with numerous smaller flints, had after- 
wards fallen in, and the whole had become mixed. 
But if this be not the true explanation, it may sug- 
gest the necessity of one to some other person. 

It appears to me, on examination of many speci- 
mens that the pure white chalk which is often mixed 
in the body of the flint itself, must in these cases 
have been incorporated with it while in the atmo- 
sphere in the course of its fall, quite before it came 
in contact with the ferruginous earth ; the flint and 
chalk being, indeed, the resolved elements of the 
falling substance, separated by the intense heat ; and 
of which the hght chalky and magnesian dust seems 
often to have been borne by the wind, and deposited, 
like a snow drift, in a hollow behind the shelter of 
some high groimd, at some distance from the place 
where the heavier substance of the flint came down. 
This is much the case at Dunstable, as well as also 
at Betchworth and other places in the range of the 
chalk hills between Croydon and Guildford ; and it 
may be well illustrated in the instance of the meteoric 
fall described in the letter of Mr. A. T. Smith above 
cited, which thus receives reciprocal evidence from 
its undesigned accordance with these facts. 

There is no possible objection in the fact that 
flints may sometimes be found covered on all sides 
with such things as grew at the bottom of the sea, 
having the impress of sea weeds, corallines, small 
and large shells, echinoderms, and others such. In 
falling into the sea, or into a salt pool, or other 
water, the resistance and specific gravity of the 
water would much lighten the fall of the soft flint, 
even in shallow places. 

There is much that is unexplained in the wonder- 
ful processes of nature ; but I am not satisfied that 
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nature has no processes by which the finest calca- 
reous organisms might leave their delicate traces in 
molten silica. The substance of delicate shells will 
bear a high degree of heat without the form being 
destroyed; and the diminished weight of the soft 
flint in water, as well as the greater resisting me- 
dium in its fall there occurring, would lessen the 
liability to breakage of shells, while the very sharp- 
ness of some of the delicate spicula or spines would 
make them penetrate instead of breaking. 

Nor are wo in a position to deny that some of the 
moUusca, galerites, ananchytes, holasters, echinites, 
and other vestiges of the lower extinct forms of life, 
in the chalk and flint, may be referable, not to this 
earth, but to those planetary isles of the upper 
spaces, from which the materials of the chalk and 
flint have been precipated^ This, Cuvier tells us, 
was thought by M. M. de Marschall to be largely the 
case ; and if that writer even pressed the idea too 
far in his theory, it cannot be therefore argued to 
have necessarily any inherent improbability as applied 
to some of the facts. Does not the fall of carbon 
meteoroUtes indicate the probable existence of vege- 
table growth in these planetary isles ? There are, 
as has been already mentioned, several specimens of 
carbon meteorolites in the British Museum ; and the 
long line of sparks left behind in the train of some 
shooting stars may perhaps indicate a vast amount 
of burning carbon consumed to a light substance, 
and therefore an enormous quantity of vegetable 
matter in conflagration. Would not he be thought 
imreasonable who should deny the vegetable origin 
of coal ? and why should not the inference be ad- 

' See Appendix B. 
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mitted to have in some degree the same force in 
regard to meteoric carbon ? But if there be vegetable 
life, why not also some low forms of animal life, 
such as on this planet abound on the most barren 
rocks of the sea ? Shell-fish no doubt imply water, 
but vegetable life also implies water; and while 
both seem to show the existence of an atmosphere 
in these small planetoids, the very ignition of them, 
often at so vast a height above the utmost computed 
limits of our air *, implies that they have their own 
atmosphere to bum in, and that atmosphere in- 
tensely vital, if we may judge by the brightness 
of their burning '. 

Portions of tabular flint are to be met with occa- 
sionally, where the molten silica would seem to have 
fallen in a fluid state and spread itself upon a flat 
surface. I have found a piece of tabular flint which 
has received a falling elongated flint- drop pei'pendi- 
cularly into it, which has penetrated the upper sur- 
face, raising the edges of the chalky crust about it, 
as it plunged into it while not quite hardened, and has 
pushed out the lower surface of the tabular horizontal 
flint by the dint and force of its fall, while it united 

' Baron Humboldt says that the heights of shooting stars, that 
is to say, the heights of the points at which they begin and ceaso 
to be visible, vary from 16 to 140 miles. Some have appeared to 
have an elevation of 183 to 240 or even 400 miles. The utmost 
limit of our atmosphere in height is not estimated to exceed 50 
miles, and in its upper portions it is of extreme tenuity. 

• " Recalling to mind the remarkable interview between Newton 
and Conduit at Kensington, I would ask why the elementary sub- 
stances that compose one group of cosmical bodies, or one planetary 
system, may not in a great measure be identical?" — Humboldt, 
** Cosmos," i. 120. [" Sir Isaac Newton said he took all the planettf 
to be composed of the same matter with the earth, viz., earth, 
water, and stone, but variously concocted." — Cit<Ml, Ibid.] 
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itself with it, and, so cooling, presents in perpetuity 
on one side the record of its own meteoric forma- 
tion ; while a subsequent vertical slice has been cut 
off on the other side by some- natural cause, perhaps 
electrical, showing the horizontal and the vertical 
flint to have become united together. The tabular 
form of flint is, however, by no means equally com- 
mon with other shapes, though found in occasional 
specimens. 

With regard to the tabular flint occurring in the 
chalk between Ramsgate and Broadstairs, while it is 
remarkable in extent and thickness, it is in agree- 
ment with the same general theory of its origin, and 
is utterly inconsistent with the notion of the flint 
having been formed by deposit from silicated water 
at the bottom of the sea. It is now some years since 
I visited the formation in that locality, and, not to 
rely on my own examination of it, I prefer to make 
my statements, where I can, on the authority of 
others who espouse the common theory, and who 
have been accustomed to reject the view which I 
believe is demonstrable from facts ; and I have been 
informed by a very competent and self-assured writer, 
whose statement I accept, that the flint is frequently 
to be seen running down the cleavage of the chalk, 
in thickness varying from an inch and a half to the 
thinness of Bristol board. It stands patent and 
confessed, then, that the flint there existing was not 
deposited by thermal waters while the chalk lay as soft 
mud at the bottom of the sea ; but if the chalk was 
formed at the bottom of the sea, as they suppose, 
then the running of the flint into these clefts must 
have been after the upheaval of the chalk with all 
the flints contained in it, and when it had dried and 
hardened, and after the formation of those fissures 
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into which the fluid matter of the flint has run. The 
chalk may doubtless have been acted on by subter- 
raneous fires or shocks, and split in clefts, through 
which the subterranean heat might remelt the silica of 
the flints, and run it into the fissure, or it might melt 
them into an extensive tabular cake. That the flint 
character should be retained in such re-melting may be 
remarkable; but it might be owing to this taking place 
under superincumbent pressure, and enclosed on all 
sides, to the exclusion of air. But if it be thought that 
this re-melting could not be supposed, then what does 
it show, but that the fall of the fluid fliint was, in this 
case, posterior to the elevation of the chalk, and not 
under water ? Else why those perpendicular fissures 
and veins ? I make no objection to that conclusion. 
There is, however, a thick bed of flints at Dover, de- 
scribed by Mr. Williams in a paper already cited, so 
hard welded together, that, in the extension of some 
of the works of the castle, the roof of the chambers 
cut into it was left without any other support than 
the bed of flints. That seems to suggest an inter- 
mediate stage in the same process. A more intense 
degree of heat than that which there welded the bed 
together, would have fused and run the flints into 
one great tabular cake. 

The rapid cooling of a nodule of molten silica by 
falling into water would, I apprehend, render it more 
brittle, but would not necessarily split it. Cleavages 
might more frequently occur independently of that, 
even in the air from electrical discharges. One fea- 
ture in the description of the Fawley meteorolite 
was, that it had a piece apparently blown off; and 
the occurrence in flint of a natural cleavage, which 
quts off part of the external crust, together with part 
of the inner substance of the flint, and exposes the 
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interior, is familiar enough, the surface of tlie cleavage 
having, in very many cases, a white porcelaneous 
film upon it, as if fi:om the action of an intense but 
instantaneous heat, not penetrating beyond the 
surface. 

We are not to imagine that what has happened in 
the breaking and splintering of some meteorolites 
must necessarily have taken place in all. On the 
granite of the Scilly Isles, and on the stony regions 
of Sinai and Arabia Petraea those splinters of flint 
are said to abound. It is conceivable that in some 
instances the meteorolite might be sufficiently hard 
to break from electrical discharges in the air, or on 
contact with the rock ; but, in other cases, it might 
be soft, and even fluid, like that which, in Egypt, 
ran as liquid fire upon the ground. Flints, we are 
informed, abound upon the deserts of Egypt, and 
part of them may be the relics of that memorable 
storm of hail and Hquid fire which smote all that 
was in the field, both man and beast, and every 
herb in the field, and brake every tree of the field, 
and in which the liquid fire that "ran along the 
ground" may have eaten into many of the roots 
of trees, and into bamboos covered and filled with 
superficial soil, and may have substituted and 
moulded itself into their forms. Specimens of 
similar formation are found in the flint near Dover, 
and have been mentioned above, and I have also 
found some of a similar character near Dunstable. 
But fossil wood covers the desert on the east side of 
Cairo, in such quantity that it has been spoken of as 
a petrified forest; where "the dreary and wide ex- 
panse, treeless, and almost shrubless, excites, by the 
remarkable contrast of the present with what is 
apparently the not far distant past^ the wonder of 

G 
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the most careless observer*." The fossil wood is 
said to be converted into chalcedony, a silicious 
mineral allied to flint. And the area covered is said 
to be four miles east and west, and three miles and 
a half north and south. Whether this singular pe- 
trified wood stands thus connected with that storm 
of judgment, I leave for consideration ; but certainly 
on that occasion the fluid fire was mingled with 
aqueous haiP ; and the combination of the two, if 
from one source, would favour the idea ofwatei^ also 
existing in many of these miniature worlds ; the pro- 
bability of which appears, as already remarked, on 
other accounts. But passing from this, which wo 
here notice only incidentally, and returning to the 
breaking and splintering of many meteorolites, I 
affirm that there is a tendency in hard flint when it 
has been gradually exposed to a red heat, and is 
then allowed suddenly to cool, to show, in splitting, 
natiu^al pyramidal forms, such as Humboldt remarks 
of other meteoric stones^, and also sharp-edged 
slices, which might afterwards furnish natural knives 
and spear and arrow-heads, to such as chose to take 
them. These, though convenient for man so to use, 
ought not to be attributed to human design and 
manufacture. Those frequent smaller chipped or 
scaled-off* surfaces which are sometimes observable 
on these flints, if not produced from the same pri- 
mary natural causes (as to which it would only be a 
question of more or fewer, there being some simi- 
lar appearances on flints which are undoubtedly 

* Geological Magazine, vol. vii. p. 30G, Paper on the " retrified 
Forest near Cairo," by W. Carruthers, F L.S., F.G.S. 

* The description in the book of Exodus is evidently so under- 
stood by the ancient author of the Apocryphal book of Wisdom, 
chap. xix. vcr. 20, and correctly so. 

* " Cosmos," vol. i. p. 104, quoted al)ovo, p. 70. 
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natural), might be the efifect of scaling off in the pro- 
cess of rapid cooling, or of the subsequent altern at 
action of heat, moisture, frost, and possibly even 
collisions. The small chipped surfaces, it may be 
noticed, are not generally in direct planes or straight 
lines, but curved a little inward, and slightly scooped, 
unlike the straight cut of gun-flints. I have remarked 
many small indentations, not very dissimilar, on un- 
doubted meteorolites, in the collection in the British 
Museum ; such as, for instance, on one which fell at 
Pultusk, in Poland, on January 30, 1868, and also 
on some models of large meteorolites. The differ- 
ence of these is that the edges of the indentations 
are not so sharply defined, and the spherical ciu^va- 
ture of the depression is scooped rather deeper. If 
the resemblances to supposed forms of human design 
were found in the flints all ready classed in their 
actual sites where found, just aB they are presented 
in palaeohthic collections set all out together, apart 
from other casual forms ; or if they were found at 
least with some evidence of human purpose and ar- 
rangement, as a workman puts aside by themselves 
his finished tools, and does not throw them back into 
the rubbish heap, when they have been brought with 
great labour time and skill to the utmost finish and 
perfection he can impart, then the conclusion at- 
tempted to be drawn from them might have more 
plausibility ; but when each of these has only recently 
been picked out from a thousand other casual forms, 
all mixed and partly similar yet unsuitable, and has 
been sot out to the best advantage to suit an archaeo- 
logical idea, the evidence of design is to be recog- 
nized in the archajologist only : and if it is attempted 
to be balanced against authentic history, and, still 
more, against Holy Scripture, it indicates the natural 

g2 
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incapacity of a man, with an archaBological hobby, 
for estimating the relative value of evidence'. Of 
course, we know that the casual forms of nature 
sometimes resemble works of human design. 

Sir John Lubbock mentions very particularly the 
fine porcelaneous polish and gloss of surface which 
he found upon the more ancient of what he is pleased 
to consider flint implements of human manufacture. 
That fine porcelaneous surface is an evidence of 
natural, not artificial, production, and is, I think, the 
effect of the fire of an electrical discharge in the 
moment preceding the meteorolite*s fall, or of in- 
tense remaining heat in cooling, probably not under 
water. It is not found, I think, that lying in the 
earth for ages produces a fine porcelaneous polish 
upon any thing ; but it would more readily destroy 
the polish, even if those ancient savages, who are 
assumed to have made the implements with the por- 
celain finish, were supposed by Sir John to be the re- 
mote ancestors of that ingenious people the Chinese, 
and that we have here the Darwinian germ of their 
beautiful art ; which I do not find him any where 
affirm. 

Accompanying the fall of the flint meteorolite, as 
described in Mr. Smith's letter, another magnificent 
meteor was observed to fall perpendicularly, almost 
at the same time, about a mile distant from the other, 
drawing a long line of sparks, bursting not far from 
the ground with a bright flash, depositing, as far as 
known, no stone, but dispersing in a luminous cloud 
which continued visible fiill half an hour, assuming 



^ Sir Walter Scott, himself a man of great antiquarian know- 
ledge and genius, has finely satirized this in his "Antiquary," in 
the scene with old Edie Ochiltree at the Koman camp. 
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various shapes as it was carried in the wind. Was 
this cloud incandescent chalk dust ? And, as chalk 
is found to have in combination with it a proportion 
of magnesia, (some of the foreign chalks as much as 
from 8 to 10 per cent., and the green sand in England 
3*8 *,) was the intense light a natural exhibition, on 
a grand scale, of the briUiant Ught of burning magne- 
Slum, the dense smoke omitted from which would in 
that case mingle with the cloud of incandescent chalk 
dust ? We cannot positively answer these questions; 
nevertheless the circumstances, in combination with 
the fall of the meteoric flint, are suggestive, and were 
not arranged to suit a theory. 

It is impossible to regard the recorded fact as less 
than a natural, and, if correctly recorded, a conclusive 
testimony, to the true origin of the chalk and flint 
formation. On observing the manner in which flints 
are scattered over every square yard of a large por- 
tion of country, visible on the surface of every 
ploughed field for many miles, between London and 
Dunstable, or in another direction near Boxhill, 
Walton-on-the-Hill, Dorking, Betchworth, and other 
parts of that district, and on examining the flints 
there found, with the chalk drifts separate from them, 
no other conclusion appears to me so natural, and so 
agreeable to the facts, as that the chalk and flint are 
of meteoric origin ®. Again in other parts, in its suc- 
cessive layers of flint upon the chalk itself, that for- 
mation contains evidence of several successive occur- 
rences of the meteorolite storm of " hail stones, and 
coals of fire ; " — " fire which was mingled with the 

• Milner's " Gallerj of Nature," p. 733. 

* I have in my possession flints gathered by myself which appear 
to me to show by their form and structure distinct evidence of the 
truth of the opinion which I liave expressed. 
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hail," and which, as in one memorable recorded in- 
stance, even like molten silica, "ran along the 
ground ^" It opens to us a grand and awful epoch 
in the history of the world, when it is probable that, 
not only upon the sea, but also to some extent upon 
the land, the fiery shower of hot dust and stones fell 
like a withering blight. We know not whether some 
experience of that blight had not recently occurred 
before the birth of the patriarch Noah, and given a 
fresh and feeling appropriateness to his father's hope, 
expressed in namiiig him, that he should comfort their 
hearts concerning their work and toil of their hands, 
because of the ground which tJie Lord had cursed. For 
though there is, doubtless, an allusion here to the 
original curse pronounced at the fall of man, the 
fresh mention of it thus at the period of Noah's 
birth, in connexion with their personal diificulties 
and toils, seems to suggest some recent exemphfica- 
tion of it. Be that as it may, and be the period of 
those great successive meteoric falls what it might, a 
considerable mass of heavy materials was added to a 
portion of the surface of the earth, and the natural 
re-adjustment of exact equilibrium was most probably 
made by a flow of the waters of the sea towards 
another part. To efifect equiUbrium, the bulk of 
water moved for compensation must have been moro 
than twice the bulk of the solid matter heaped upon 
the surface, or dropped into the sea. Consequently 
a receding of the sea, and a relative rise of the chalk, 
might be expected to take place ; and it took place 
accordingly. The change, even if it were gradual, was 
probably not unaccompanied with earthquakes ; and 
it is remarkable that Baron Humboldt has placed the 

' The word there used in the original for " row" is one which is 
often applied to Jlowhtj, as of water, or of honey. 
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phenomena of earthquakes in conjunction with those 
of great meteoric showers*. A series of causes was 
thus put in operation the ultimate consequences of 
which it would be impossible for man to foresee, but 
it may nevertheless be possible partly to retrace. 

An amusing illustration of the manner in which 
a seemingly inadequate cause may put in opera- 
tion a chain of causes eventuating in a consider- 
able result, presents itself to my recollection in the 
ingenious device of one of my fellow students, many 
years ago, to supply temporarily the want of an alarum 
clock, on some occasions when he was desirous to 
commence study at an unusually early hour. Ho 
mentioned it to me at the time, and, at my request, 
showed me it in operation. Opening his watch-glass, 
and passing the loop of a j&ne silk thread over the 
hour-hand to rest on its projecting arrow-head, having 
a small leaden drop attached to the other end of the 
thread, he laid the open watch horizontally, on a 
raised stand, at such an angle to the thread, that 
when the hour-hand came round to the hour desired, 
the silk thread would slip off the pointer, from the 
weight of the small leaden drop. A little below he 
balanced a light teaspoon in such a position that the 
lead drop, when liberated, would fall into the bowl of 
it ; a little below that he balanced in the same way a 
large heavy spoon ; and again a little under it a some- 
what heavy book projecting half way over the edge of 
the table, so as to be easily overset. Beneath the 
edge of the projecting book a chair was then propped 
obliquely, in such a position of unstable equilibrium, 
that when the silk thread slipped from the hour- 
hand, and the lead-drop fell into the bowl of the tea- 

* " Cosmos," vol. i. p. 113 note, p. 114i note. 
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spoon, that fell upon the heavier one below it, and 
that upon the book edge, which was thus overset 
upon the chair, which in turn fell heavily against the 
door with a great noise, efifectually rousing the 
student to his work at the time he had appointed ; 
and all from the silent and imperceptible motion of a 
watch's little hour-hand^ and the angular position of 
a fine silken thread. Even so at the appointed day 
and year, through a chain of causes put in operation 
by a great meteoric fall of matter upon a portion of 
the earth's surface, an ultimate efifect, much greater 
than that which was attributable directly to the great 
weight of the meteoric matter deposited, was silently 
prepared, and in the end suddenly produced. 



PROPOSITION XtV. 

THE rapid and revolutionary progress of Geology 
in the present century has strikingly shown its 
unsteadiness and unreliableness hitherto as a depart- 
ment of science. 

Not to go back to that long series of exploded 
theories which Sir Charles LyeU has given a Ust of, 
it is fresh in the memory of those who have given any 
attention to the state of the science, that the un- 
stratified granite was received as the oldest primary 
rock. It was the common theory that it was a 
soKdified portion of the supposed melted and fluid 
mass of which the body of the globe consisted, which 
was thus cooled and crusted over to a thickness of 
many miles, but still a small depth in comparison 
with the diameter of the globe. At the depth of 
about one hundred miles below the surface of this 
planet it was thought that there existed a general 
mass of incandescent materials, and it was not de- 
cided whether lavas of different kinds wore not simply 
ebullitions of some portion of that inner incandosceut 
and fluid mass'. 

All this is now changed. Sir Charles LyeU tells 
us that the granite, so far from being distinctively a 

' Such was tho favourite theory m Buckknd's day (1836), and 
which he embraced. See his Bridg^water Treatise, voL i. p. 48, 
and ch. vi. 
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primary rock, is of dififerent ages, and sometimes of 
comparatively recent origin, more recent than the 
chalks And the theory of an incandescent state of 
the planet, which was felt not to be reconcilable with 
the supposition of a gradual spontaneous and pro- 
gressive development of the various species of animals 
in millions of years from fish or mollusca, and of the 
present race of philosophers from the remote pater- 
nity of the orangoutang, has therefore been put 
aside, no doubt with reason. In opposition to the 
ebullitions of the quick-pot-boiling theory (as it may 
bo called) of a fluid incandescent world bubbling up 
through a superficial crust, we have got what may 
be considered, for distinction's sake, the slow-pot- 
boiling theory, according to which nothing is to be 
supposed to have gone on any faster in the past than 
it is going on in the present. If the land somewhere 
has risen 2^ feet in a century % that is the sort of 
measure to apply to the rate of the elevation of the 
Alps. Indeed, so slowly is the pot to boil, that it 
may be doubtful whether it boils at all, or whether a 
slow and gradual pressure and a casual earthquake 
will not explain all past and present changes with 
the help of the varying eccentricity of the earth, and 
the millions of ages, which, in spite of a protest 
from Cuvier, nothing can be easier than for old men 
and children, young men and maidens, to " call into 
existence by a dash of the pen." The eternity a 
parte ante gives ample room for them. 

Every theory, however, if it lead to investigation 
and inquiry, brings some facts to light. Burnett 

« "Principles of Geology /' vol. i. pp. 70, 143, 253. 
• LyeU, "Antiquity of Man,*' pp. 282, 285; and Sir John 
Lubbock, " Pro-historic Timeg," p. 40G. 
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no doubt was absurd in supposing that the crust of 
the earth was formed in the manner of a sort of oil- 
cake floating on the waters, but his work is not 
without value in some points. Lyell and Scott 
Moore in turn may exhibit a profound naivete in 
assigning the slow and imperceptible coming on of 
a glacial period, supposed to result in some hundred 
thousand years from the varying eccentricity of the 
earth's orbit, as the means of freezing up living ele- 
phants in their pastures in ice 200 feet thick, or, at 
least, aU of a sudden so thick that not a drop of 
water could percolate to the intombed carcase. There 
may be something of an amusing weakness and pro- 
sumption in bringing the transient guesses of a science 
in such a state of flux to contradict the records of 
man in the Scriptures of truth. And the popular 
acceptance of their specious hypotheses as science 
may illustrate the existence of that faculty, which, 
the late Dr. Chalmers is said to have remarked, had 
been overlooked in the philosophical enumeration of 
the faculties of the human mind, "the faculty of 
gullibihty." Many are awed into it by the assurance 
with which these gentlemen inform us that it is only 
prejudice, such prejudice as withstood the illustrious 
Galileo, which now withstands the acceptance of 
their theories ; and so they give us chapters upon 
the " prejudices ;'* always comparing themselves to 
Galileo ! No man hkes to be thought prejudiced like 
the persecutors of that great philosopher ; therefore 
the two hundred and fifly thousand years of the mam- 
moth and of man must be swallowed by the would-be- 
scientific, large as is the mouthful. But the facts of 
nature which are brought together, even by those who 
work from some wrong theory, and though it were 
with some wrong animus, are not to bo disregarded. 
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With respect to the interior of the earth, it was 
inferred from astronomical calculation by Mr. Hop- 
kins that the recession of the equinoctial points 
would be greater than it is if the earth were not solid 
for 400, nay, more probably, at least from 800 to 1000 
miles deep. Sir Charles Lyell observes that this 
calculation is consistent with a much greater depth 
of solidity, and that it does not preclude us from 
imagining that lakes or even seas of melted matter 
may be distributed through a shell 400 or 800 miles 
thick, provided they be so enclosed as to move with 
it, whatever motion of rotation may be commimicated 
by the distm-bing forces of the sun and moon*. The 
late Mr. Denison* popularly illustrates the principle 
on which the calculation depends in the following 
manner : — The sun and moon would twist the axis of 
the earth rather more if the protuberance under the 
equator were fluid ; which may be roughly illustrated 
thus : — A pendulum with a bob made of a glass globe 
filled with quicksilver swings rather faster than a 
pendulum similar and equal in all respects except in 
the bob being solid. The reason is that the hollow 
globe does not stick to the quicksilver and hold it 
fast, but shdes roimd it as it turns a little in swing- 
ing, and so the mercury does not turn with it; 
whereas the whole of a sohd bob has to be turned as 
well as swung at every vibration, which uses up more 
of the force of gravity, on which the quickness of 
the pendulum depends." 

But to proceed to another point. Facts have been 
brought to light by artesian wells which give us 

* " Principles of Geology," vol. ii. p. 204. The rhilosophical 
Transactions of 1839 are quoted. 

* " Astronomy without Mathematics," p. 45. — Christian Know- 
ledge Society. 
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reason to know that there is, even at present, going 
on a process of interposition of strata at considerable 
depths ; and this must in some cases introduce error 
into those conclusions which are based on the suppo- 
sition of the underlying strata being necessarily an- 
terior in time to those which are found apparently 
superimposed. In the crust of the earth there are 
extensive subterranean passages and caverns, and 
into and through these it appears that sand and shells 
and fish, even living fish, are carried from great dis- 
tances. The facts which have come to light in the 
opening of some artesian wells reveal what must be 
proceeding unseen in innumerable cases where no 
borings have been made. " At St. Ouen, in France," 
says Sir Charles Lyell, " five distinct sheets of 
water were intersected in a well, and from each of 
these a supply obtained. In the third water-bearing 
stratum, at the depth of 150 feet, a cavity was found 
in which the borer fell suddenly about a foot, and 
thence the water ascended in great volume. A 
similar falling of the instrument several feet perpen- 
dicularly, as if in a hollow space, has been remarked 
in England and in other countries. At Tours, in 
1830, a well was perforated quite through the chalk, 
when the water suddenly brought up, from a depth 
of 364 feet, a great quantity of fine sand, with much 
vegetable matter and shells. Branches of a thorn 
several inches long, much blackened by their stay in 
the water, were recognized, as also the stems of 
marsh plants, and some of their roots, which were 
still white, together with the seeds of the same in a 
state of preservation which showed that they had not 
remained more than three or four months in the 
water. Among the seeds were those of the marsh 
plant Galium uliginosum; and among the shells, a 
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fresh water species {Planorbis viargi7wtus) and some 
land species, as Helix rotundata^ and jff. striata. M. 
Dugardin, who, with others, observed this phenome- 
non, supposes that the waters had flowed from some 
valleys of Auvergne or the Vivarais, distant about 
150 miles, since the preceding autumn. An analo- 
gous phenomenon is recorded at Reimke,nearBochum 
in Westphalia, where the water of an artesian well 
brought up from the depth of 1 56 feet several small 
fish three or four inches long, the nearest streams in 
the country being at the distance of some leagues. 
In some artesian wells sunk by the French in the 
north-eastern part of the desert of the Sahara, small 
fish have frequently been brought up alive with the 
first gush of water from a depth of 175 feet. M. 
Ddsor informs us that in January, 1863, he saw some 
of these fish in a well in the Oasis of Ain-Tala. They 
were of the genus Cyprinodon, not bhnd, like those 
taken from the underground caverns of Adelsberg or 
Kentucky, but with perfect eyes. The nearest ponds 
or lakes were at a great distance on the surface of 
the desert, and in this and the other cases before 
mentioned of the subterranean transportation of 
shells, fish, and fragments of plants, we see evidence 
of the water not having been simply filtered through 
porous rock, but having flowed through continuous 
underground channels. Such examples suggest the 
idea that the leaky beds of rivers are often the 
feeders of springs." I will add to these remarks 
that the same may be expected to have occiirred from 
cavernous openings under the bed of the sea, and 
that deposits of marine shells and fish, with coral 
and other productions of the sea, must thus have 
been carried to unsuspected places. Much more is 
suggested by it than a source of springs. It plainly 
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appears that in many places in the course of ages 
layers of marine, and also of fresh-water deposits, 
and vegetable seams, may have been interposed deep 
among the strata, which would constitute an inevita- 
ble source of errors in the reasonings of geologists 
not making allowance for that method of their intro- 
duction, but assuming that every deposit was formed 
upon what had then been the surface of the ground. 
A few thousand years of error in chronology might 
easily be introduced in this way ; but as Sir John 
Lubbock has justly observed^, "a period of ten 
thousand years, long as it may appear to us, is very 
little in a geological point of view." And again, 
Hugh Miller has remarked ^ " There are no calcula- 
tions more doubtful than those of the geologist." 

The cavernous structure of the earth, and many 
of the disruptions of the strata from the sinking-in 
of portions of the crust, appear to have been owing 
to the contraction of the underlying strata in the 
process of solidification and of cooling, or, in other 
cases, of drying and hardening ; or else the converse 
effects of heat, and the subterranean disengaging of 
gases, lifting thereby portions of the strata, and 
forming hollows as in the rising of bread. The earth 
in many places sounds hollow even to the tread, it 
vibrates under the passage of a waggon, and the long 
rumbling sound, or sometimes the sound of rushing 
as of batteries of artillery at gallop, which attends 
earthquakes, as well as the vast distance over which 
the shocks are felt, indicate the prodigious extent 
and depth of the subterranean communications, and 
the cavernous structure, as well as some degree of 
flexibility. 

• " Pre-historic Times," 2nd edit. p. 400. 
' " Old Red Sandstone," cli. ii. p. 54. 
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A circumstance is mentioned by Sir Charles Lyell, 
which serves to illustrate or suggest how alternations 
of marine and fresh -water remains may have occurred 
without very long periods of time being impKed. 
" Captain Smyth," says he, " in his survey of the 
coast of the Mediterranean, found the sea, opposite 
the mouth of the Rhone, to deepen gradually from 
four to forty fathoms, within a distance of six or 
seven miles, over which the discoloured fresh water 
extends ; so that the inclination of the new deposits 
must be too sUght to be appreciable in such an ex- 
tent of section as a geologist usually obtains in 
examining ancient formations. When the wind blew 
from the south-west, the ships employed in the sur- 
vey were obhged to quit their moorings ; and when 
they returned, the new sandbanks in the delta were 
found covered over with a great abundance of marine 
shells. By this means we learn how occasional beds 
of drifted marine shells may become interstratified 
with fresh-water strata at a river's mouth." 

In the same place an instance is given by Sir 
Charles which shows how very recent even some 
crystalline rocks may be. " That a great proportion, 
at least, of the new deposit in the delta of the Rhone 
consists of rock, and not of loose incoherent matter, 
is perfectly ascertained. In the museum at Mont- 
pelier is a cannon taken up from the sea near the 
mouth of the river, imbedded in a crystalline calca- 
reous rock. Large masses, also, are continually 
taken up of an arenaceous rock, cemented by calca- 
reous matter, including multitudes of broken shells of 
recent species ^" Had it not been for the cannon, 
who can say whether we should not have had an 

• Lyell, " Principles," vol. i. p. 429. 
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antiqmty of some ten thousand years ascribed by- 
geologists to the rock in which it was imbedded, and 
a calculation based on it to show the enormous ages 
attributable to the strata below it ? We cannot say ; 
but, as Sir John Lubbock has justly observed, " ten 
thousand years are very little in a geological point of 
view ;" and therefore we could not have been entitled 
to reproach them with any error of that very trifling 
amount. But reasoning back from their alleged 
antiquity of the mammoth, would a tenth or twentieth 
part of the measure of time, which they have assigned 
to it have seemed extravagant for the crystalline 
rock ? The allowance seems even more than mode- 
rate, and might suggest to Sir John the inquiry 
whether the cannon may not have belonged to the 
Bronze or Iron age of Pre- Adamite man. It would 
be satisfactory to find some proof that at least in 
respect of art and manufactures, man with his native 
powers and inventive intellect had not remained 
without progress or development for the vast periods 
assumed. Two hundred, or one hundred thousand 
years of rude unshapely flint implements, or a 
tithe, nay, a twentieth or a hundreth part of that 
time, to a whole race of beings possessed of 
the faculties of man, and having the range of the 
whole earth, are utterly inconceivable. Might we 
not be helped to a demonstration from Sir Charles 
Lyell, or some other geologist, that that cannon must 
have been at least 35,000 years old, and that, there- 
fore, the invention of gunpowder must be much 
older ? Any one, indeed, of moderate reading knows 
on the authority of Milton (Par. Lost., b. vi. 508), 
who again goes partly on the still older authority of 
Edmund Spenser (Faerie Queen, b. i. canto vii. 13), 
that gunpowder was invented some considerable time 

u 
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before Adam, which quite cuts out the claims of 
Roger Bacon and the still earlier Chinese. But still 
those are poets, and it may be agreeable to have a 
scientific confirmation of this fi-om Sir Charles. The 
proof is patent in the estimate which he has formed 
of the time necessary for the Niagara to have cut its 
deep channel through the hard limestone rock fi-om 
the escarpment of Queenstown back to the present 
site of the Falls, a distance of about seven miles. In 
his calculation he has evidently assumed that at no 
period within the said thirty-five thousand years 
could the limestone deposit have existed in a soft 
state saturated with water, of course putting out of 
the question a sludgy state such as a cannon could . 
have sunk into. His whole reasoning is based on 
the supposition that it was as hard thirty-five thou- 
sand years ago as now. " Mr. Bakewell," says he, 
" son of the eminent geologist of that name, who 
visited the Niagara in 1829, made the first attempt to 
calculate fi'om the observations of one who had lived 
forty years at the falls, and who had been the first 
settler there, that the cataract had during that time 
gone back about a yard annually. But, after the 
most careful inquiries which I was able to make 
during my visit to the spot in 1841-2, I came to the 
conclusion [setting aside of course the older evidence, 
and longer experience of the first settler, so as to 
multiply threefold the requisite time] that the average 
of one foot a year would be a much more probable 
conjecture. In that case it would have required 
35,000 years for the retreat of the Falls from the 
escarpment of Queenstown to their present site^." 
If so, then, by parity of measurement of time, wc may 

• Lyell, " Principles of Geology," vol. i. p. 361. 
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conclude it to have been more than thirty-five thou- 
sand years ago, (and who, in that case, shall say it 
was not 250,000 years ago ?) since that fossil cannon 
was founded ; and the invention of gunpowder must 
of course have been older still. 

If, without invidiousness towards a veteran geolo- 
gist, I may dare to breathe a dissentient thought, it 
might be this, that, after all, it is not proved that 
the limestone deposit had been of its present hard- 
ness for any thing hke so long a time. Let not that 
suggestion be taken unkindly as if I were like one of 
the prejudiced persecutors of the great Galileo ! It 
is not my fault if that unlucky cannon should have 
spoilt, even in the most indirect manner, the interest- 
ing demonstration of the thirty-five thousand years 
of the Falls of Niagara. Neither is the cannon ex- 
clusively to blame. The fossil human skeleton found 
at Guadaloupe, imbedded in hard calcareous stone, 
and now in the British Museum, doubtless gives 
evidence, like the cannon, that the limestone was 
not always of its present hardness, and it is admitted 
to be of recent formation. At the Giant's Causeway 
in Ireland we are informed that chalk has been con- 
verted into granular marble by contiguity with basalt. 
The same has no doubt taken place in other parts. 
In describing the journey to Gadara, along the valley 
of the Jarmuk, in the recent publication of the Pales- 
tine Exploration Fund, " The Recovery of Jerusa- 
lem," by Captain Wilson and Captain Warren \ the 
course of the Jarmuk, rushing in some places hke a 
mountain torrent through the deep chasms in the 
chalk, in others lazily flowing along through small 
plains, where the contrast between the bright green 

> Vol. ii. pp. 372, 373, 341. Bcntlcv, 1871. 

H 2 
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of the spring verdure, the brilliant white of the 
chalk, and the sombre hae of the basalt above it, was 
very pleasing, is interestingly described. At (jadara 
the chalk underiying the basalt is spoken of by them 
as " limestone " capable of a fine polish. And again, 
in sjKjaking of the Lake of Galilee, the hills on either 
side are described as " limestone capped in places 
with basalt." Other causes may have operated other 
transformations. Sir Charles himself could furnish 
us with many illustrations. Xo doubt the cliange 
which may have passed over the calcareous deposit 
of the region of the Niagara may have been very great 
as regards its degree of hardness, even within one- 
half of five thousand years, or perhaps a much shorter 
period. Moreover, we have heard that the progress, 
or rather regress, of the Falls of Niagara in the last 
year or two has been of itself not quite in agreement 
with the calculations. 



PROPOSITION XV. 

IN the smelting of iron and other ores the molten 
metal runs down, and is drawn off at the bot- 
tom ; and, as a general rule, where there is no in- 
superable obstacle, the heaviest things fall to the 
bottom. 

Simple as this principle seems, it must not be lost 
sight of. As many of the rocks, such as granite, 
porphyry, serpentine, trap, basalt, obsidian, are pal- 
pably of igneous origin, and others have been partially 
fused by contact with veins of these, the same effect 
mentioned in our proposition must necessarily have 
taken place on a great scale in the vast smelting 
apparatus of the earth. Accordingly the specific 
gravity or density of the whole globe is known to be 
more than twice that of the rocks at its surface, 
showing that its central parts must exceed its super- 
ficial in their specific gravity in a much higher 
degree. Among the metals, mercury is fluid at 
ordinary temperatures, and its specific gravity is 
almost double that of cast iron. It is heavier than 
all substances, even metals, except gold, platinum, 
and tungsten ; and therefore would sink lower : or, 
in other words, all other substances, except these 
three, would even float upon it; but gold would sink 
into it, in a certain proportion would incorporate 
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with it, and increase its weight. It is found not only 
in ore, but also native ; and no doubt, wherever op- 
portunity is given, it runs down. Its particles have 
a greater attraction for one another than for most 
other bodies, and thus it tends to run together in 
little globular masses, and these ever into larger, 
joining together and keeping together. At a mean 
barometric pressure of 29*9 inches it does not boil 
at a lower temperature than 662"* (Falirenheit), which 
is considerably more than three times the tempera- 
I'ature of boiling water, and 42** above that at which 
lead melts; and, under a deeper barometric pressure, 
of course the temperature of its boiling point would 
be much higher. It does not become solid except 
at — 38"* (or 38"* below zero) ; and therefore its range 
of fluidity is very great, extending over 700 degrees. 
It becomes volatile at greater heats than that above 
mentioned. 

If the interior of the globe of the earth were sup- 
posed to be in an incandescent state, gold, silver, 
lead, and other metals would run down towards the 
centre in a state of fluidity, and the gold and plati- 
imm would run lowest. If it be not in an incandes- 
cent state, still mercury would run down towards 
the centre, carrying with it probably portions of gold 
and silver, with which it has a tendency to combine ; 
and the adhesive attraction of quicksilver for gold is 
greater than for any other metaP. The cavernous 
structure of the earth, with its cracks and fissures, 
would afford many channels ; and the extensive 

* The following table, which is given in "Brooke's Elements 
of Natural Philosphy,*' represents the comparative intensity of 
tlie adhesive attraction exercised between different metallic 
surfaces and mercurj-, according to the i*esearch of Guy ton and 

Quetclot. 
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existence and operation of volcanic fire would con- 
tribute to throw the metals downward. Nay, in 
the first drawing together of the globe's materials, 
whether incandescent and fluid or not, the heavier 
must in the natural course be supposed to have 
tended to the centre. It was a theory of geologists 
that the great mass of the globe was now in a state 
of fluidity from intense heat, a conclusion supported 
by them on the evidence of the increased degree of 
heat found at increased depths in mines. Sir Charles 
Lyell does not favour the idea of so much central 
heat as had been supposed. It is indeed impossible 
for us to say whether the increase of heat with the 
depth experienced in mines goes on at all in like 
proportion at enormously greater depths. The causes 
of volcanic fires appear to be not central, as if the 
incandescent fluid mass of the earth itself siu-ged 
up through these occasional vents, but local in the 
earth's crust, though deep ; and Sir Charles thinks 



Metal Discs 1 inch 
in diameter. 


Force of 

Adhesion in 

grains*. 


1 

Disc of Metal. 


Comparative 

force of 

Adhesion. 


Gold . . . 


446 


Gold . . . 


28-63 


Silver . . . 


429 


Silver . 




22-74 


Tin. . . . 


418 


Tin. . 




2215 


Lead . . . 


317 


Lead . . 




2104 


Bismuth . . 


272 


Bismuth . 




19-71 


Zinc . . . 


204 


Platina 




14-98 


Copper . . 


140 


Zinc . . 




10-81 


Antimony 


126 


Copper 




7-52 


Iron . . . 


115 


Iron . . 




610 


Cobalt . . . 


8 







* Ilefercnce is given to Guyton-Morveau in Kastner's " Experi- 
mentalpliysik," Heidelberg, 1810, and Quetelet, "Positions de 
Physique," p. 104, Bruxelles, 1834. 
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that they may be connected with chemical combina- 
tions resulting from the ingress of water, through 
the cavernous and leaky bottom of the sea, to unknown 
subterranean depths. In the observations with the 
thermometer in deep mines the heating effect of 
pressure on some strata, and the heating tendency 
of coal in large masses, may not have been sufficiently 
adverted to : but the bottom of the sea indicates no 
increase of temperature with depth ; but, on the con- 
trary, intense cold at the greatest depth, such as of 
four miles. The facts of magnetism contribute to 
render it improbable that the mass of the earth is in 
an incandescent state. " If," says Baron Humboldt, 
" we represent to ourselves the interior of the earth 
as fused, and undergoing an enormous pressure, and 
at a temperature the amount of which we are unable 
to assign, we must renounce all idea of a magnetic 
nucleus of the earth. All magnetism is certainly not 
lost until we arrive at a white heat, and it is mani- 
fested when iron is at a dark red heat: however 
different, therefore, the modifications may be which 
are excited in substances in then* molecular state and 
in the coercive force depending upon that condition 
in experiments of this nature, there will still remain 
a considerable thickness of the terrestrial stratum 
which might be assumed to be the seat of magnetic 
currents^" But, all things considered, the probabi- 
lity is utterly against the supposition of the earth 
being in. a state of fusion. 

Let it further be observed, that, at the centre of 
the earth, there is no tendency to gravitate down or 
up, or to one side more than to the other ; but the cen- 
tral body, of whatever nature, is, in this respect, left 

* Humboldt, " Cosmos," i. 183. 
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freely suspended, and, if fluid, free to its own native 
tendencies. A large globule of quicksilver, for in- 
stance, is, at the surface of the earth, much flattened 
by the central attraction of the earth ; but, at the 
centre of the earth, the largest quantity would take 
its own natural globular form, subject only to the 
oblate expansion caused by revolution on an axis, 
and, if it were a globular mass of very large dimen- 
sions, subject also to the tidal influence of the sun 
and moon. The pressure of the several overlying 
strata downwards must, so far as tbis principle is 
concerned, diminish towards the central parts of 
the earth ; and, when they have hardened and solidi- 
fied, their pressure would no longer exist, but they 
would be as a vast dome built close over the interior 
fluid nucleus, and would not interfere with its free 
movement except by a certain amount of fi:iction, if 
the nucleus and the spherical dome did not move 
quite .together, in which case the friction would pro- 
duce heat and electric currents. 

Taking the specific gravity of water as 1 , that of the 
various rocks may be 2, 2 j^, or from that to 3. Rock 
crystal is 2*653 ; but the globe of the earth,^ taken 
all together, is about 5 j^ times that of water. The 
lighter materials of its surface must be balanced 
by heavier in its depth. The metals weigh as 
follows : — 

Cast Iron .... 7*207 



Cast Copper 


8-788 


Silver 


10-474 


Lead 


11-445 


Mercury . . . . 


13-596 


Gold 


19-358 


Platinum, forged . 


21-837 


Do. laminated 


22069 



There has been prevalent what I cannot but suspect 
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to be an exaggeration of the accumulated pressure of 
the strata of the earth at great depths, by which 
alone some have even proposed to account for the 
density or weight of the earth as a whole being 
double that of its superficial rocks. But this arises 
from not taking into accoimt the arched and dome- 
like form and structure ; for it is manifest that in 
such a structure it would be as erroneous to consider 
the pressure as all downward, as it would be to 
suppose that in a strong brick arch of twenty rows 
of bricks in thickness or depth, the lowest row was 
burdened with the weight of all the others ; which is 
the reverse of the fact, the others operating to keep 
ofi* the superincumbent pressure of whatever mass 
of weight may be heaped above. So, taking the 
depth at so many rows of strata, say of ten miles 
thickness each, or whatever may be thought best 
for illustration, and considering that there might be 
above two hundred of these, at ten miles each^ be- 
fore reaching the nucleus, it is manifest that the 
pressure of the outmost soil would be borne by the 
strata next it, and that towards the central parts 
the successive rows of arches would bear their own 
weight by the lateral pressure of the arch. This is 
supposing the earth to be solid in the main, which is 
most probable. But if it were fluid, the fault of 
overlooking the principles enunciated in this propo- 
sition is still more conspicuous. 

Since, therefore, the heaviest materials fall rela- 
tively lowest, as we may see in the settling of fluid 
or semifluid mixtures, and also in grains of loose 
gold, lead, or other heavy metal, with dry sand and 
lighter substances shaken down together; and since 
the density of the globe compared with its superficial 
strata indicates the same fact, we shall not greatly 
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err in assigning the heaviest substances principally 
to the bottom, especially such as are not found only 
in single localities, but widely diffused, though, it 
may be, small in the quantity found within reach of 
the surface, and this is particularly the case with 
gold. 



PROPOSITION XVI. 

THE variations of the magnetic needle are such as 
are in agreement with a change of the earth's 
axis amounting to about 18J degrees at the north 
pole, and with a metalHc nucleus of the earth, fluid 
in its exterior portion with solid centre of heavier 
substance, at a depth of about 2227*2 miles beneath 
the surface of the earth, having a diameter of about 
3462*8 miles, subject to diurnal tides from the in- 
fluence of the sun and moon, sensitive to the differ- 
ence of the attractive power of the sun at the aphelion 
and perihelion (that is, the farthest and nearest dis- 
tance), and retaining, relatively to the earth, the former 
axis of its rotation, its poles also performing a secular 
revolution round the poles of the new axis of the 
earth. By these causes electric or magnetic currents 
and other phenomena are produced ; which are 
modified, in their effects at the surface of the earth, 
by the earth's rotation, and by the great depth, 
variety, and occasionally contorted forms and dislo- 
cations of the strata through which they are trans- 
mitted. These local modifications can only bo de- 
termined by local observation, in the manner in 
which they have been dealt with, and are indicated, 
on the magnetic charts ; for they arise from causes 
lying deep, and beyond the reach of direct investi- 
gation. 
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For the sake of clearness and brevity I have put 
this proposition in a positive form, although aware 
of the extreme difficulty ; and I will proceed to sub- 
mit, with much deference, the general facts on which 
I venture to rest it. I trust my readers will pardon 
me if I err on the side of an elementary simplicity of 
treatment more than may be necessary for some. 

(1.) The magnetic needle varies both in its declina- 
tion, or horizontal position in reference to the pole, 
and also in its dip, when constructed so as to indicate 
that vertical inclination. In 1576 the needle at 
London, according to Mr. Robert Norman's observa- 
tions, pointed about ll*' 15' to the east of the true 
north; its easterly declination gradually diminishing', 
till in 1657 the needle at London pointed duo north ; 
from which position it did not swerve till after 1662 ; 
then, passing gradually to the westward, year aft^r 
year it pointed more and more westerly, till it reached 
the maximum of westerly declination, which, accord- 
ing to some, was in 1815, when it pointed 24° 27' 18" 
to the west of north ; according to others in 1818, 
pointing about 24° 30' west; but the Astronomer 
Royal makes the maximum at Greenwich 24*^ 23', 
in the year 1819. Since that time it has been 
gradually diminishing in its westerly declination, 
and points at present about 20'' west of the true 
north. The inclination of the dipping needle has 
similarly varied, having been decreasing since the 

* It can scarcely be considered as affecting this statement that 
Mr. Burrough, in 1580, mentioned it as being at Limehouse 
11° 17'. He does not mention it as a new observation. On the 
contrary, it may be only another reading of the same. Observa- 
tions were few at that period, and there is a similar discrepancy 
in the reading of the dip, 71° 50' or 71° 51', though confessedly 
of one and the same observation. 
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time when the horizontal needle pointed due north, 
up to which time it seems to have increased. In 
1576 the dip is stated to have been, as observed by 
Mr. Norman, 71 "^ 50'. There may be some doubt 
whether the observation was not made even a year 
or two earlier, some part of Mr. Norman's work, in 
which it is given, having been written as early as 
1561. In a subsequent treatise by Mr. Burrough, 
pubUshed in 1581, it is quoted as " the first and only 
experiment which hath been made of it*." In 1680 

* The date of this observation is important. In the " Philoso- 
phical Transactions'* for 1673, page 6066, Mr. Norman's observa- 
tion is, on Mr. Bond's authority, stated to have been made in 
1576. Robert Norman, who first observed the variation in Lon- 
don, and who discovered the dip of the needle, states the observed 
amount of the latter at 71° 50', in his treatise entitled, " The New 
Attractive, containing a short discourse of the Magnes or Load- 
stone," which he dedicated to Mr. Burrough, Comptroller of the 
Navy, from whom he had received encouragement and advice. At 
the end of that treatise, in the chapter " Of the Declination of the 
Sun," he gives ** another example for this year 1561 ;" and after 
working out the problem for the twentieth of April, 1561, there 
follows the word FINIS, marking the end of Mr. Norman*s work. 
Then follows Mr. Burrough's treatise entitled " A Discourse of the 
Variation of the Compass or Magnetic Needle, wherein is mathema- 
tically shewed the manner of the observation, effects, and application 
thereof, made by W. B., and is to be annexed to the New Attrac- 
tive of R.N.," in which he quotes Mr. Norman's treatise, and ob- 
servation of the dip, in the ninth chapter, calling it " the former 
treatise by Robert Norman." Now Mr. Burrough's preface to 
this tract is dated and signed "27th Sept., 1581, William Bur- 
rough ;" and many of the examples worked in it are of 1580. The 
two treatises from that time were published together, and the 
edition which I have seen, " newly corrected and amended hy 
M. W. -B.," is in black letter, and bears, in its title-page, the year 
1596. The observation seems to have been somewhat uncertain 
between 71° 50' and 71° 51' ; for Mr. Burrough quotes it at the 
former amount, and immediately treats it at the latter, yet says it 
was the only observation. Mr. Norman, in his fourth chapter, 
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the dip appears to have been 75*' 30' at London ; and 
at Paris, where it has been uniformly of lower amount 
than at London, it was 75*' 0' in 1671^. I feel justi- 
fied in assuming that the amount of dip at London 
when, at the maximum, in 1657 or 1660, was not under 
75"* 45', and probably just about that amount. The 
rate of change in the dip was slower at that point, 
owing to the curvature of the circle towards us, on a 
similar account to that which makes the change in 
the length of the day less rapid at the solstices. 

The following table may serve to illustrate the 
general law ; and may be sufficiently accurate for the 
purpose, though I find a minute difference in the 
statement of one or two of the particulars by different 
writers : — 



Variation of the needle at London. 



Year. 



1576 
1620 

1657 

(Max. 
1680 
1720* 
1780 
1800 
1815 

1818 

(Max. 
182P 
1830 
1843* 
1850 
1865 
1868' 
1870 



Dip.) 



Dec.) 



Declination 
EorW. 



lin5'E 

6° O'E 




14° 17' W 
23° 17' W 

24° 27' W 

24° 30' W^ 

24° 2'VV^ 

22° 29' W 
21° 6'W 

19° 63' 



Dip. 



Remarks. 



71° 50 

The rate of increase of the dip in tlic 
r75°45'?l'®^ years from 1576 to 1657, as the 
^ * -^ latter is here assumed, is at an average 

of 2' 54-074" p<T annnm. The rate of 
decrease of the dip for the 101 ycjirs 
from 1720 to 1821 is at an averape of 
2M5-75" per annum ; from 1780 to 1821 
at the rate of 3' 2*927" per annum ; 
and from 1818 to 1865, 3' 5-1". 



75° 30' 

74° 42' 
72° 8' 
71° 23' 



70° 34' 
70° 3' 
69° 38' 
69° 1' 
68° 48' 
68° 9' 
67° 56' 
67° 52' 



At Cafe Cohoriv, in India, the 
needle had attained its maximum do 
clination much earlier, and was re- 
turning eastwards, as appears from 
the following from Dr. H alley. 

1620, 14° 20^ W. 
1680, 8** 46' W. 
1688, 7" 30' W. 



gives an account of the manner of construction of the instrument 
with which the observation was made. 

•i^* For notes to references 3 to 7, see next page. 
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(2.) It is sufficiently manifest from these particu- 
lars that though the needle in its declination is return- 
ing westward, yet, the attractive, or rather directive 
force which moves it, is not returning on its former 

• By an apparent error of the pen or the printer, the dip at Lon- 
don, in 1680, is stated, I believe on the authority of Mr. Bond, at 
73° so'. In Sir David Brewster's article on Magnetism in the 
** Encycl. Brit.," 7th edition, the dip at Paris, in 1G71, is given as 
above, 75° 0'. The higher amount of the dip at London may bo 
observed in the following instances : in 1780, at Paris, 71° 4S^ ; 
at London, 72° 8': in 1791, Paris, 70° 52' ; in 1790, London, 
71° 63' : in 1818, Paris, 68° 35' ; London, 70° at'. 

• The dip in 1720 is given, 74° 42' by Sir David Brewster, from 
the observations of Mr. Graham ; and, in the popular treatises of 
Dr. Fergusson on Electricity, and of Mr. Brooke on the Elements 
of Natural Philosophy, it is so accepted. There may be some 
slight uncertainty of the exact amount. Mr. Whiston's deter- 
mination of the dip in 1720 (of which Mr. Cavendish remarked in 
the " Philosophical Transactions'* that he believed it to be pretty 
nearly correct) was 75° 10', and General Sir Edward Sabine (then 
Captain Sabine) accepted it as probably correct (" Phil. Trans." 
vol. cxii). If so, there is the more reason for not placing tlie 
maximum dip lower than 75° 45'. But 75° 10' for the year 1720 
would be too far from Mr. Graham's observed amount, which on 
the whole I prefer to retain, as better agreeing with the general 
scries, as far as I have the means of judging, while, at the same 
time, resting on the direct evidence of observation unmodified by 
theory. 

• Sir David Brewster, from observations of Colonel Beaufoy, 
gives the maximum declination in 1815, 24° 27' 18" W. Mr. 
Brooke puts it in 1818, and makes the amount 24° 30', which more 
nearly accords with observations of Colonel Beaufoy at Bushey 
Heath, quoted by Mr. Edward Walker (" Terrestrial and Cosmical 
Magnetism,'' Camb. 18G5, p. 17). But according to the Greenwich 
Observations, the Astronomer Royal inclines to place it in 1819. 

• General Sabine's observation with Meyer's needle, August, 
1821, corrected by him by means of other tests. "Phil. Trans." 
vol. cxii. 10. 

' At Greenwich. Sir George B. Airy's " Treatise on Magnetism," 
pages 23, 94. 
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coTirse, but advancing in a circle round the north 
pole, and the nearest approach of it to us was in that 
portion of its circuit when it was between us and the 
north pole, and when the dip was therefore ^eatest. 
When it next comes to the line of no declination, it 
will be at the remoter part of its circuit, on the other 
side of the pole, and the dip will then be at the 
minimum. This will at once explain why at Cape 
Comorin (as shown in the table) it was already past 
the most westerly part of its circuit regarded thence, 
and was passing roxmd on the remoter side of the 
circle, beyond the pole, thus diminishing the westerly 
dechnation at Cape Comorin, while it was still con- 
stantly increasing the westerly dechnation at London, 
and was far from having reached the maximum. 
This may be illustrated by a diagram of a section of 
the earth in the plane of the meridian of London, 
and, in order to avoid the complicated consideration 
of other planes, assuming the time when the needle 
at London pointed due north, and the dip was at the 
maximum. It will be seen that this furnishes ap- 
proximately data for calculating the depth down to 
the pole of the central nucleus, by the triangle BCD. ; 
of which the side BG is the earth's semidiameter, and 
the angles are given, at C equal to the difference of 
latitude, 20** ; at B equal to its vertical angle, which 
is measured on the quadrant from the zenith of Lon- 
don, 14^**; and therefore at D 145f°, being the 
supplement of their sum to 180*'. It is to be re- 
marked that these data will give only an approximate 
result, because the magnetic ray to the north mag- 
netic pole is thus alone taken account of, whereas 
the magnetic ray to the south magnetic pole of the 
earth has also to be considered. At the magnetic 
equator both these rays act equally upon the dipping 
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needle, and, balancing one another, produce the effect 
of no dip. As we move northward from that line the 
north magnetic pole becomes gradually predominant 
in its influence, but at first greatly qualified by the 
attractive power of the south magnetic pole ; and the 
dip is the result of the balance of the two. In higher 
latitudes the predominance of the nearer magnetic 
pole in regard to the dip becomes more and more 
decided, and at last practically exclusive. The 
magnetic latitude of 70*' is so high as to reduce the 
comparative force of the southern magnetic ray to a 
small proportion ; for 70** north magnetic latitude is 
only 20** from the north magnetic pole, but 160** de- 
grees from the south. Moreover, it is impossible for 
us to take it into account at the first, for we know 
not at the outset in what way precisely the pro- 
portionate influence of the southern pole is to be 
measured, whether by the inverse duplicate ratio of 
the square of the length of the direct way, or modi- 
fied by the distance measured in degrees of the lati- 
tude, or by some other principle dependent on electric 
currents transverse to the needle ®. It is therefore 



' Measured inversely as the square of the distance in the direct 
ray, at 70° north magnetic latitude, according to my figures, the 
power of the southern magnetic pole of the earth upon the mag- 
netic needle would be to that of the northern as 1 to 5*463, or 
nearly as 1 to 5 1, But in regard to its separate effect upon the 
two poles of the needle, the reciprocal a,ction of the magnetic 
needle upon the earth must be taken into account, and the true 
result will be the product of the two. Now in comparison with 
the whole magnetic power of the earth, the whole magnetic power 
of the needle may be regarded as infinitely small; but since action 
and reaction are equal, the magnetic force of the needle, though 
exerted towards the earth, will react upon itself, as a man push- 
ing away the land with an oar in effect pushes the boat ; and, in 
the effect upon the needle's own position on its centre, it will be 
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necessary for us to feel our way to the exact truth 
in successive steps, by a method of approximation, 
allowing for correction afterwards. Considering, 
therefore, at first only the north magnetic ray, as if 
at our high magnetic latitude it alone were operating, 
let us obtain the results : and be it borne in mind that 
when the magnetic pole passed between us and the 
direct north, the magnetic latitude of London pro- 
bably amounted to 70*^, so that the distance of the 
opposite magnetic pole was very great, and its effect 
upon the dip here small. 

Basing our calculation, then, upon the data named 
above, and neglecting for the present the oblateness 
of the earth's spheroidal figure, but taking it as a 
sphere of equivalent magnitude, with a diameter of 
7917'2 miles, this would give the semi-diameter of 
the nucleus whose pole revolves = 1731 '4 miles; and 
the depth of the nucleus beneath the surface of the 
earth, or, in other words, the thickness of the solid 
body of the earth down to the nucleus, 2227*2 miles. 

The construction of the diagram will probably be 

of great amount. Since, then, the magnetic force of the needle 
in relation to the poles of the great magnet of the earth is also 
inversely as the square of the distance, the product will be inversely 
in the duplicate ratio of the square ; or as the fourth power of 
the distance respectively from each pole of the magnetic nucleus 
of the earth. 

Therefore, as respects the dip of the needle at any particular 
place, the effect of the action of the southern pole of the earth's 
magnetic nucleus, contrary to the northern, may be expected to be 
inversely in the duplicate ratio of the squares of the distances of 
the two poles of the nucleus from the needle : and, at 70^ north 
magnetic latitude it will thus be not as 1 to 5i,but as 1 to 30^ (Com- 
pare Sir G. B. Airy's " Treatise on Magnetism," p. 135). This is 
but a small proportion ; but it is difficult to suppose that even this, 
small as it is, will not be still further reduced or modified by electric 
currents and the earth's rotation. 

1 2 
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obvious on inspection. The meeting of the line of 
maximum dip at London (-BD), with the line of 
vertical dip {AC ) at the point D, gives the radius of 
the nucleus, CD. The cord DE, drawnto the point 
Ey in the circumference of the nucleus, equidistant on 
the other side of the earth's axis, is the diameter of 
the circle in which the secular revolution of the mag- 
netic pole is made ; and a line drawn from E to the 
latitude of London, and produced to the graduated 
quadrant, gives the degree of minimum dip at Lon- 
don, which will be reached at that point of the revo- 
lution, subject to such modification as other circum- 
stances may cause. The present dip cannot bo 
correctly expressed in the diagram because it lies in 
another plane. The line indicating it would have to 
be conceived as pointing to a place in the circum- 
ference of the circle of which D^is the diameter ; but 
that circle in the diagram lies towards us edgeways, 
and the point to which the line should be drawn 
would be on the farther edge of the circumference. 

(3.) The secular variation of the magnetic needle, 
then, is caused by a slow and gradual advance of 
the pole of the diurnal rotation of the nucleus (which 
only retains the old diurnal rotation of the earth 
itself), making a long circuit round the new pole and 
axis of the earth's present rotation. The rotation 
of the nucleus, differing in its equatorial plane fi:om 
the rotation of the soUd body of the earth, and being 
that of a fluid though heavy substance, with a still 
heavier solid central part, must give rise to a cert^-in 
friction upon the solid sides of the interior vault or 
dome of the earth's solid body within which it 
moves ; and thereby doubtless it generates electro- 
magnetic currents and phenomena, which are modi- 
fied in their effects, or in their transmission to us 



PROP. XVI.] AND SORIPTUBAL BECOKD. 117 

through the strata, by one principal cause which 
will presently be mentioned, and by various local 
causes, partly from the presence in some places of 
magnetizable ores, partly depending on the irregular 
and xmequal interior surface of the dome, or hollow 
sphere, within which the nucleus revolves, which 
will needs break and turn the superficial currents of 
the nucleus. For the nucleus itself is probably fluid 
for some depth all round, and is, accordingly, subject 
to tides from the attraction of the sun and moon. 
But of these two bodies the effect is different, on the 
same principle as on the tides at the surface of the 
globe, only with due regard to those particulars in 
which the cases differ. The effect of the sun's 
attraction upon the globe of the earth is vastly 
greater than that of the moon; but his immense 
distance, in proportion to the earth's diameter, makes 
the differeri'Ce of his attraction at the nearer and 
farther side of the earth comparatively little ; and, 
when the diameter is reduced to that of the nucleus, 
the difference of his attraction at the opposite sides 
of it must be still less perceptible. But as the 
nucleus is wholly fluid for some depth, and has its 
solid centre poised in fluid by its own gravitation 
and specific weight, the effect of the sun is to draw 
the whole central mass of the nucleus somewhat to- 
wards the nearer side of the earth with an increased 
pressure there, and thus to produce only one percep- 
tible tide in the day. The sun*s effect also is thought 
to be perceptibly increased annually, in the winter 
season of the northern hemisphere, the summer of 
the south, when the earth is in the part of her orbit 
nearest to him : and this effect takes place in both 
hemispheres alike and at the same time. The moon, on 
the other hand, being much weaker in her attractive 
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I^-vittt. rn' h^iz^ ^z =.-ci rear^* to ibe earth, and 
Ler pj-B-er ih-er^f >rt, nch as h 15^ diffenng Teiy 
5<-:^fo> a: lir nearer an^ tie fcrther side of the 
nucleii*, bei-a-iiic of lie very sensTole proportion 
wLicL the diazneter c: the nucicTis bears to the 
ii>:-o:i' s diitaiice, and beca'-ise her effect, at the one 
side aiid at the other, is inversely as the ^^uare of 
Ler distance ^: m the c ne and from the other : the 
result is, that her e5€Ct upcn that heaviest portion of 
the earth is Urtle on its whole mass, but tells upon 
the circumambient fluid of the nucleus, as upon the 
seas of the earth's surface, and is perceptible in ttco 
diurnal tides. 

The secular revolution cf the pole of the nucleus 
around the pole or axis of the earth appears to be 
accomplished in about six hundred and forty years. 
The exact time caimot yet be stated. This long 
revolution is analogous to the slow revolution of the 
pole of the earth round the pole of the ecliptic, which 
takes place in the recession of the equinoxes, and its 
cause is also analagous. Sir Isaac Xewton pointed 
out, and subsequent astronomers have confirmed his 
discovery, that the cause of the recession of the equi- 
noxes is the action of the sun and moon upon the 
protuberant matter of the earth's equatorial regions, 
arising from her oblate spheroidal form. Now in 
regard to the inner globe, or nucleus, while it is 
acted upon to the production of tides by the sun and 
moon, the plane of the earth's protuberant equato- 
rial ring is at an angle to the equator of the nucleus, 
Ray of 18^ degrees, and must necessarily afiect the 
(.•(|uatorial plane of the nucleus and its pole by slowly 
twisting their position. Apart from the action of 
♦ lie sun and moon, that ring would act equally on 
the whole plane of the equator of the nucleus; but 
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the sum or result of the actions of the sun and moon 
on a part of the circumference of the nucleus draws 
it from that equable eflFect, and causes it to revolve 
slowly, yet much faster than the recession of the 
equinoxes. For though the cause is analogous, the 
circumstances are very different. The principal 
motive power in the recession of the equinoxes is 
the attraction of the moon, slightly turning the 
position of the plane of the earth's equator in rela- 
tion to the plane of its orbit. But, in the other case, 
there is a third body which is introduced, and the 
principal moving power becomes the earth's protu- 
berant equatorial ring; while the sun and moon 
would, on the whole, tend to hold the nucleus to its 
old position. Hence the principal moving power is 
nearer, the body acted on smaller, and probably 
more rapid in its rate of rotation ^ ; and we need not 
wonder if, in the result, the secular revolution of the 
magnetic pole is more rapid than the revolution of 
the equinoxes in the proportion of about forty-two 
to one. It is also in the same direction, contrary to 
the direction of the earth's rotation and revolution 
in its orbit. For if we compare the movement of 
the earth's pole, in its revolution of 25,868 years 
round the pole of the ecliptic, which is necessarily to 

* That it may probably have a more rapid rate of rotation than 
that of the body of the earth appears from its possessing detach- 
ment and freedom so to move, combined with the fact that the rate 
of rotation is, other things being equal, inversely as the square of 
the radius of the rotating body. With a large allowance for re- 
tardation from the conditions and the medium in which the nucleus 
moved, a considerably greater velocity than the exterior body of 
the earth would thus be conceivable. Again, the density of the 
nucleus being much greater than that of the earth generally, from 
this cause also there would be comparatively more force and 
tenacity of its own rotation. 
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the westward, while the equinoctial points are re- 
ceding on the ecliptic ; just so the revolution of the 
magnetic pole is to the westward '. 

(4.) The magnetic phenomena are in agreement 
with these principles of the causes from which they 
result. !Mr. Barlow showed that the effects result- 
ing from magnetism might be imitated by currents 
of galvanic electricity passed through a wire wrapped 
in parallel coils round a wooden globe, each turn of 
the ^dre representing a magnetic parallel, and the 
two ends of the coil the magnetic poles. When a 
small magnetic needle was placed on the globe, so 
prepared, its declination and dip bore a resemblance 
to those of a needle similarly situated on the earth's 
surface. 

Now that quicksilver is capable, by its motion and 
friction when shaken in a glass tube, of producing 
electrical light and phenomena, was long ago re- 
marked*; and it has been also employed as a con- 
venient conductor in some electrical and magnetic 
experiments, in which rotatory motion has been pro- 
duced. The nucleus of the earth, revolving with its 
axis inclined at an angle to the earth's pole, would 
tlierefore account for the generating of such currents, 
and at great depths', while the previous structure of 

• " It likewise follows that this motion is westwards.*' — Dr. Hal- 
Icy, "Phil. Tr." 1692. " The node of the magnetic equator near the 
i.sland of St. Thomas has moTed 4° from east to west between 1825 
and 1837."— Humboldt's " Cosmos," vol. i. p. 178. " It is believed 
tliat the magnetic poles are rotating round the geographical poles 
from cast to west." — Sir G. B. Airy's " Treatise on Magnetism," p. 53. 

• Experiments by M. I'AUamand, " Phil. Tr." 1746, vol. xliv., 
p. 58. 

• " The source of magnetism must be deep." — Sir G. B. Airy'g 
Treatise, pp. 101 — 103. ** The galvanic currents discoverable at the 
earth's surface do not explain ordinary terrestrial magnetism. If that 
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the strata of the earth, in transmitting, might mo- 
dify those currents. Again, it was the hypothesis 
of Dr. Halley, that the earth itself was a magnet, 
and that it had a nucleus also magnetic, the nu- 
cleus having two magnetic poles, and the earth two 
magnetic poles ; and that the nucleus revolving 
slower than the earth about the same axis, its poles 
receded, relatively to the other. There is an approxi- 
mation here to the true account of the cause ; but 
Halley supposed the revolution of the nucleus to 
differ only in being slower about the same axis *. In 
this his conjecture failed of the truth, and was indeed 
farther from it than Bond's, who, as Halley informs 
us*, supposed two magnetical poles, and an axis, in- 
dined to the axis of the earth : only Halley' s theory 
had the advantage of admitting two fixed magnetic 
poles (or rather directive points) in the earth, besides 
the two moving ones. But again, while Dr. Halley 
supposed that the nucleus revolved in fluid, he 
assumed that fluid to be like water, for he thought 
all known fluids unfavourable to electricity : by which 
at the same time the difficulty of a solid nucleus ob- 
taining and keeping its relative position was in- 
creased; though that is partly attempted to be 
answered by him, by a reference to the maintenance 
of the relative position of Saturn within his ring. 
It does not appear to me that that analogy obviates 
the main difficulty; for how was the solid exterior 
vault formed, within which the nucleus gravitates, 
if, between the nucleus and the vault, the fluid in- 
terposed was so much lighter than the strata above 

magnetism is to be explained by such currents, they must be verj 
deep."— Sir George Biddell Airy, Ibid. p. 217. 

* Halley 's .second paper, " Phil. Trans." 1692, p. 568. 

* First paper, " Phil. Trans." for 1683. 



122 PHYSICAL FACTS [PBOP. XVI. 

it, that they would necessarily have fallen into it, 
and never could have floated on it, or been formed 
and solidified upon its surface. Further, Dr. Halley 
supposes the existence of some diflBculty owing to 
possible leakage of the water. Nevertheless that 
hypothesis, formed by that distinguished astronomer, 
the personal fi-iend of Newton, may satisfy some 
that there is notliing at variance with science in the 
supposition of a nucleus revolving somewhat diflFer- 
ently from the earth itself*. And in support of this 

* The theory of Dr. Halley on the suhji^ct was printed in two 
papers in the " Philosophical Transactions," the former in the year 
1683, the latter in 1692. 

It may perhaps be of some convenience to the reader to specify 
here some of the many other important papers on the subject of 
Magnetism in the " Philosophical Transactions/' and I may men- 
tion the following : — A letter in vol. 1., dated Nov. 1757, by 
William Mountain and James Dodson, concerning the variations 
of the Magnetic Needle, with tables exhibiting the result of 50,000 
observations from 1700 to 1756 ; a paper in vol. cxii., by Captain, 
now General, Sir Edward Sabine, 1821 ; a paper in 1823, voL cxiii., 
containing some experiments of Mr. Barlow ; and immediately 
following in the same volume, a paper by Mr. Samuel Hunter 
Christie, on the Diurnal Variations. In the " Transactions " for 
1825 an interesting and important paper by Mr. Barlow, on the 
effects of the rotation of an iron globe upon the magnet ; and in 
the same volume, a paper by Mr. Christie, on the effects of the 
revolution of an iron circular plate placed as a tangent to the 
sphere of which the centre was the centre of the magnet. In the 
" Transactions " for 1847 and 1850, papers by Colonel Sabine ; 
and in the '* Transactions " for 1851, at p. 123, a paper by the 
same, on the periodical laws discoverable in the mean effects of 
the larger magnetic disturbances ; and at p. 635, on the annual 
variation of the magnetic declination at different periods of the 
day ; in the same volume, p. 287, Captain Elliott's magnetic 
survey of the Indian Archipelago ; in 1853, a paper by Colonel 
Sabine ; and, connected with this, a paper by the same, in 1856, 
on the lunar diurnal variation at Toronto ; in several successive 
volumes, particularly cxli. and cxlv., a scries of papers by Pro- 
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I may cite the opinion of a later very distinguished 
man of science, the late Dr. Robison, professor of 
Natural Philosophy in the University of Edinburgh, 
and secretary of the Royal Society there : — " There 
is nothing repugnant to our knowledge of the uni- 
verse," says he, " in the supposition of a magnetic 
nucleus revolving within this earth \" But Halley's 

{essor Faraday, since separately published ; in the " Transactions " 
for 1863, a paper by General Sabine, President of the Roj'al 
Society, on the results of the magnetic observations at the Kew 
Observatory from 1857 and 1858 to 1802 inclusive ; and imme- 
diately following it a paper by Sir G. B. Airy, Astronomer Royal, 
on the diurnal inequalities of terrestrial magnetism, as deduced from 
observations at the Royal Observatory, Greenwich, from 1841 to 
1847 ; and, in vol. clix., in the year 1869, a continuation of the 
subject by Sir G. B. Airy, on the diurnal and annual variations, from 
observations at Greenwich, from 1858 to 1863 ; with a note on 
the luno-diumal and other lunar inequalities, from observations 
extending from 1848 to 1863. To these must be added a very 
important series of contributions to terrestrial magnetism by 
General Sir Edward Sabine, copiously embodying the results of the 
great national undertaking of the magnetic survey of the south 
polar regions of the globe, 1840 — 1845. The observations of the 
first year's survey, with their results, are in the " Philosophical 
Transactions " of 1843 ; those of the second year in the " Transac- 
tions " of 1844 ; and those of the third in the " Transactions " of 
1866 ; these forming respectively the fifbh, sixth, and tenth numbers 
of those " contributions." The results of the survey of the addi- 
tional ship " Pagoda " are in the eighth number ; and in the 
" Transactions" of 1868 is number eleven, containing the completion 
of the review of the survey, with maps of the results. 

^ Article on " Variation," published in the third edition of the 
" Encyl. Brit," and article on " Magnetism" in the supplement of 
that edition. In the latter of these Professor Robison qualifies 
his statement thus : — *' The hypothesis of Dr. Halley that the 
globe which we inhabit is hollow, and encloses a magnetic nucleus, 
moving round another axis [this was not Halley*s view], is not 
inconsistent with any natural law, if he did not suppose the inter- 
val filled up with some fluid. The action of the nucleus and shell 
on the intervening fluid would gradually bring the two to one 
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magnetic theory has sometimes been unworthily- 
treated, by confounding it with some speculations 
of his, which, though lightly put forth in the same 
paper, are no part of his magnetic theory, but are 
put by him expressly only to parry the speculative 
objections of others as to there being no conceivable 
use for such an interior structure of the world ; and 
hence they may rather be traced as referring to 
Dr. Thomas Burnett's theory of the earth, then 
lately published. There is even a spice of satire in 
what he says : — " Whereas I have ventured to make 
these subteiTanean orbs capable of being inhabited, 
'twas done designedly for those who will be apt to 
ask cui hono^ and with whom arguments from final 
causes prevail much. I am sure the poets, Virgil 
and Claudian, have gone before me in this thought ; 
.... and though this be not to be esteemed an argu- 
ment, yet I may take the liberty I see others do, to 
quote the poets when it serves my purpose." Thus 
he meets his opponents with their own weapons ; but 
these are no part of his magnetic theory. Halley was 
not a man whom even Baron Humboldt was entitled 
to lampoon % or whose theory of magnetism Sir David 

common motion of rotation, as may be inferred from the reason- 
ings employed by Newton in his remarks on the Cartesian vor- 
tices." The subsequent progress of science seems to me to have re- 
moved or much qualified this difficulty of Dr. Kobison's, by the office 
which quicksilver has been made to discharge in the experiments of 
electro-magnetic rotatory movement, and by the strong adherence of 
a massive and heavy rotating body to its plane and axis of rotation. 
The gyrascope illustrates this in the case of a very oblate figure 
revolving round a fixed centre. In a sphere or slightly oblato 
spheroid, it is of course by no means equal, but still it is such that, 
without some change in the balance of its weight and position of 
its centre of gravity, it would not readily be overcome. 
» " Cosmos,'' i. 163. 
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Brewster should have presumed to call " absurd **," 
especially, since, after Gilbert, magnetic science owes 
nearly its first firm groundwork of induction to Halley. 
It appears to me, that the first suggestion of his 
theory was probably owing to Mr. Burrough's cal- 
culation of the depth of the north magnetic " point 
respective" (as he appropriately terms it), which, by 
an application of spherical trigonometry, reasoning 
from the intersection of two magnetic meridians, 
and from the dip of the magnetic needle, then newly 
discovered, he in 1580 concluded to be "from the 
centre of the earth 1085 miles (after that rate of 60 
to a degree at the equator, and 343 6tt for the semi- 
diameter of the earth); and the distance of the same 
from the axis of the world, 471 miles" :" a measure- 
ment which, when reduced fi'om nautical miles to 
the common reckoning of about 69^ to a degree at 
the equator, will be found not so very remote, as 
regards the radius of the circle of secular revolution 
from that which by other processes, and while in 
ignorance of his calculation, I arrived at. And the 
idea of a nucleus revolving somewhat differently from 
the earth may be more favourably considered, when 
a cause is at length shown, in accordance with 

• Article " Magnetism," " Encycl. Brit./' 7th edit 
' Chapter 8, of Mr, Burrough s Discourse, appended to Robert 
Norman's " New Attractive." Tt^ese measurements are equivalent 
to 5-15*58 miles for the radius of the circle in which the magnetic 
pole of the nucleus performs its secular revolution, and 1256'8 
for the semi-diameter of the nucleus. The former is within about 
four miles of that which I have found ; but its proportion to the 
relative size of the nucleus deducible from his figures is much 
greater, and the semi-diameter of the latter is much less, than I have 
calculated. The consequence would therefore be a much greater 
angle of inclination of the axis of the nucleus to that of the earth, 
than that which the facts appear to me to pmve. 
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which that difference between the revolution of the 
earth and of the internal nucleus is accounted for in 
harmony with all the facts. 

(5.) By an important scientific application of 
photography to the automatic registration of the 
variations of the magnetic needle, for the invention 
of which we are indebted to Charles Brooke, Esq., 
F.R.S.*, and which is now in constant use in the ob- 
servatories at Greenwich, Kew, Paris, and the obser- 
vatories established by the British Government at 
Toronto, Hobarton, St. Helena, and the Cape of 
Good Hope, a more exact continuous and complete 
knowledge of the minutest variations, by night and 
by day, has been obtained. General Sir Edward 
Sabine and the Astronomer Royal have each pub- 
lished in the " Philosophical Transactions,'* the results 
of their careful comparison, and the investigation of 
long series of these variations. Some of them are 
found to depend on the sun, some on the moon. The 
observed effects of the lunar action and of the solar 
action are widely different. The lunar action is semi- 
diurnal; the solar action is mainly diurnal, partly 
also annual. The direction of the solar annual in- 
equality is the same in the northern and southern 
hemispheres ; the north end of the magnet pointing 
more to the east, both at Kew and at Hobarton, 
when the sun is north of the equator, and to the 
west when the sun is south of the equator. From 
this it plainly appears to be determined not by the 
summer or winter temperature, or the latitude, but 
by the earth's perihelion ; that is, by the increased 
force of the sun upon the earth's central part (irre- 
spectively of the position of the place of observation 

* " riiil. Trans." 1847. 
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north or south), at the portion of the earth's orbit at 
which the earth comes nearest to the sun. The solar 
diurnal variation is that which is repeated every 
succeeding solar day ; the north pole of the magnet 
moving towards the west from sunrise to about an 
hour after noon, when it begins to retrograde, and 
continues moving towards the east till eight in the 
evening, after which it remains nearly stationary till 
next sunrise, thus exhibiting one tide in the twenty- 
four hours. 

To separate and ascertain the amount of diurnal 
change due to lunar influence, General Sabine com- 
menced by marking every observation in small figures 
on the face of the monthly tables, with the lunar 
hour to which each observation most nearly corre- 
sponded. A fresh set of monthly tables was then 
prepared for each month in each of the five years in- 
cluded in his investigation; in wliich tables there 
were entered the differences (each under the lunar 
hour to which it most nearly corresponded,) between 
the several observations, and their corresponding 
normals. By this proceeding the diurnal and other 
variations, depending on the time of the solar year, 
and on the hour of the solar day, were in great part 
at least eliminated. The total number of observa- 
tions examined and compared in the investigation 
was, of the Bifilar or horizontal magnet 34,303, and 
of the Vertical Force magnetometer 31,773. 

Thus proceeding by careful and judicious analysis 
of the observed facts. General Sir Edward Sabine 
succeeded in establishing the reaUty of a lunar 
influence, of minute amount, but of extreme regu- 
larity. The general conclusion to which he was 
conducted presented a remarkably symmetrical 
double progression in each lunar day. " The de- 
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clination," he observes, ** has two easterly and two 
westerly maxima in the interval between two sue- 
cessive passasres of the moon over the astronomical 
meridian, and the Inclination and the total Force 
have each two maxima and two minima due to the 
moon's action in the same interval; the variation 
passing in every case four times through zero in the 
lunar day. The easterly maxima of the horizontal 
Deflection of the north end of the magnet synchronize 
with the moon's superior and inferior passages of the 
meridian ; the westerly maxima with the lunar hours 
of 6 and 13. The maxima of the increased magnetic 
Force due to the moon's action occur about the lunar 
hours of 3 and 16, and the minima about the hours 
of and 20. The maxima of the Inclination, that 
is, of the dip of the north end of the magnet, occur 
about the lunar hours of 3 and 14, and the minima 
about 9 and 20. The extent of the variation in the 
lunar day, or the range between the extremes that are 
widest apart, is, in the Declination, 38'33'', in the 
Inclination -t'-A", and in the total Force '000012 parts 
of the whole magnetic Force at Toronto." These 
measures are calculated from the Toronto observa- 
tions. He adds that, " We have a better opportu- 
nity of judging of the particular nature and character 
of the moon's magnetic influence by studying the 
effects produced on the declination than on either of 
the other elements ^" Of this semi-diurnal lunar 
influence on the earth's magnetism, it has been justly 
remarked that it closely resembles the great tide- 
wave of the ocean. Its pecuUar character is quito 
acknowledged. Speaking of this lunar influence on 
the magnetic movement, the Astronomer Royal says, 

* " On the lunar diurnal variation at Toronto." " Phil. Trans." 
185G, p. 400. 
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" The inequalities are so evidently semi-diurnal, that 
we may at once proceed to treat them on that 
assumption." Even in the magnetic disturbances 
which occur more irregularly there is found to be 
some great deep-lying law connecting remote parts 
of the globe. At Nertschinsk, in Siberia, (long. 
117" 34' E., lat. 51" 52') the curve of westerly de- 
flections, as Mr. Brooke states, corresponds very 
closely with that of easterly deflections at Kew and 
Hobarton, but the minimum occurs just twelve hours 
later, and the maximum in like manner. General 
Sabine has thought that both an annual and a diurnal 
law may be traced in the larger magnetic disturb- 
ances. 

(6.) There is also an observed and very striking 
connexion in many cases between these disturbances 
and the occurrence of the aurora borealis ; not that 
the aurora causes the disturbance, but both probably 
being results of the same causes. The sagacious 
mind of Dr. Halley had discerned this relation long 
ago, and it has since been more fully proved, as Baron 
Humboldt admits. " The bold conjecture," says he, 
" hazarded ] 28 years since by Halley (" Phil. Trans.," 
vol. xxix. for 1714-1716, No. 341), that the aurora 
borealis was a magnetic phenomenon, has acquired 
empirical certainty from Faraday's brilliant discovery 
of the evolution of light by magnetic forces*." On 
the other hand, lightning and atmospheric electricity 
do not affect the magnet, except where it is placed in 
conjunction with the wires of the telegraph. But 
Baron Humboldt has remarked that the -system of 
the clouds is very perceptibly affected by magnetism ; 
and the fact is so important that I will subjoin the 
passage. 

* " Cosmos," vol. i. p. 187. 
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" This connexion of the polar light with the most 
delicate cirrous clouds deserves special attention, 
because it shows that the electro-magnetic evolution 
of light is a part of a meteorological process. Ter- 
restrial magnetism here manifests its influence on 
the atmosphere, and on the condensation of aqueous 
vapour. The fleecy clouds seen in Iceland by 
Thienemann, and which he considered to be the 
northern light, have been seen in recent times by 
Franklin and Richardson near the American North 
Pole, and Admiral Wrangle on the Siberian coast of 
the Polar sea. All remarked * that the aurora flashed 
forth in the most vivid beams when masses of cirrous 
strata were hovering in the upper regions of the air, 
and when these were so thin that their presence 
could only be recognized by the formation of a halo 
round the moon.* These clouds sometimes range them- 
selves, even by day, in a similar manner to the beams of 
the aurora, and then disturb the course of the magnetic 
needle in the same manner as the latter. On the 
morning after every distinct nocturnal aurora, the 
same superimposed strata of clouds have still been 
observed that had previously been luminous. The 
apparently converging polar zones (streaks of clouds 
in the direction of the magnetic meridian), which 
constantly occupied my attention during my journeys 
on the elevated plateaux of Mexico, and in northern 
Asia, belong probably to the same group of diurnal 
plionomena." 

" On my return from my American travels,*' he 
adds in a note, " I described the delicate cirrocu- 
mulous cloud, which appears uniformly divided as if 
by the action of repulsive forces, under the name of 
polar bands (bandes polaires), because their per- 
spective point of convergence is mostly at first in 
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the magnetic pole, so that the parallel rows of fleecy 
clouds follow the magnetic meridian. One pecu- 
liarity of this mysterious phenomenon is the oscil- 
lation, or occasionally the gradually progressive 
motion of the point of convergence. It is usually 
observed that the bands are only fully developed in 
one region of the heavens, and they are seen to 
move, first from south to north, and then gradually 
from east to west. I could not trace any connexion 
between the advancing motion of the bands and 
alterations of the currents of air in the higher regions 
of the atmosphere. They occur when the air is 
extremely calm, and the heavens quite serene, and 
are much more common under the tropics than in 
the temperate and fingid zones. I have seen this 
phenomenon on the Andes, almost under the equator, 
at an elevation of 15,920 feet, and in Northern 
Asia, in the plains of Krasnojarski, south of Buch- 
tarminsk, so similarly developed, that we must regard 
the influences producing it as very widely distri- 
buted, and as depending on general natural forces*." 
(7.) It may not be irrelevant to mention, that I 
have myself had opportunities of observing a very 
close connexion between the larger sort of solar and 
lunar halos or coronas and the magnetic phenomenon 
of the aurora borealis. In August and September 
of the year 1870, there were repeated displays of the 
aurora borealis in Scotland, which were remarked at 
the time. On the 20th of August, and on the 
3rd of September, I observed it well developed. 
On the 14th September, 1870, about a quarter before 
twelve at night, at "West Kilbride, Ayrshire, I saw 
and pointed out to several of my family a remark- 

» " Cosmos," vol. i. p. 191, 192. 

K 2 



132 PHYSICAL FACTS [PROP. XVI. 

able halo round the moon at a great distance firora 
it, consisting of white filmy clouds, very thin and 
light, which had arranged themselves in an exact 
circle, the whole interior of which was cloudless and 
of a darker sky. The halo was without any tinge 
of colour, and the moon bright and clear upon the 
sky in the midst. Streaks of filmy white cloud, of 
the nature of the aurora borealis, extended fix)m the 
margin of the halo across to the western and north- 
western portion of the sky, indicating their nature 
by the peculiar waxing and waning of their inten- 
sity. The night was calm, and next morning the 
same long streaks of white filmy cloud were still 
visible in nearly the same position, but of course 
without the circle of the halo. About two o'clock 
of that day, a remarkable halo roimd the sun, of 
exactly similar nature and dimensions, was seen by 
me, and pointed out to two of my sons and to 
another person who was with us on the shore. The 
whole interior of the circle of the halo was cloudless, 
and of a darker tone of sky than that exterior to the 
circle. Again, two days after, a little after five 
o'clock p.m., walking with one of my sons, I observed 
a similar halo round the sun, which was shining at 
that time through a thin portion of some calm un- 
moving clouds ; and on that last occasion there were 
long filmy streaks of thin white cloud stretching up- 
ward and outward from the circle of the halo, in a 
direction diverging from the sun. These, when at- 
tentively observed, waxed and waned in intensity, 
as does the aurora borealis. I plainly perceived 
that the phenomenon before me was the aurora, 
only seen by daylight, and that the upper seg- 
ment of the halo, with its dark included sky, if seen 
when the sun is considerably below the horizon. 
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would become the auroral segment or arch of dark 
cloud in the northern or north-western horizon, from 
which, in very numerous cases, the northern shoots 
of filmy auroral light are seen to rise and to diverge. 
Thus a connexion of these phenomena with mag- 
netism angularly modifying the influence of the sim 
and moon upon the atmosphere, appears indicated. 
The radius of the halos seemed to be from about 
18J^ to about 20 degrees, or more. 

I have seen only two other solar halos of the 
same description, one slightly tinged with colour. 
But in all the instances I particularly remarked the 
darker hue of the sky enclosed within the circle. In 
this respect they are precisely the converse of the 
rainbow, in which, when bright and perfect, the in- 
terior sky and landscape is much lighter than the 
exterior; so that I have seen it like a glorious 
triumphal arch in a dark lofty wall, through which 
a bright landscape was beheld. It appears indeed 
not to have been generally noticed that the coloured 
arch of the rainbow is thus the fringe of a great 
disk, which is, as it were, the immensely magnified, 
and proportionably faint, reflection of the solar disk 
upon the cloud and landscape. These circumstances 
seem to bring the rainbow into a direct relation to 
the same magnetic class of phenomena. The general 
magnitude of it gives the same indication, being of 
just about double the diameter of the solar halos, 
which arises, I think, from its being represented on 
the opposite concave of the sky, the spectator being 
midway ; so that the prolonging of the cone of light 
which has the sun for its apex, gives the magnitude 
in the opposite concave double the size. The pris- 
matic analysis of the rays of light, which has re- 
sulted of late in so many important consequences, 
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does not interfere with these facts, nor alter the 
relation of these several phenomena to one another. 
The principles on which the prismatic colours are 
presented on the spray of a waterfall, or on the 
drops of falling rain, have been folly investigated j 
but the general uniformity of the size of the rain- 
bow, and its relation to the facts which have been 
alluded to, distinguish it from other iridescent pheno- 
mena : nor do we behold a rainbow on every sunny 
shower. 

(8.) The degree in which the atmosphere is affected 
by magnetism has been made the subject of some 
scientific observations. Professor Faraday, in his 
" Experimental Researches on Electricity," pubUshed 
in the "Philosophical Transactions,'* demonstrated 
that oxygen, a constituent part of the atmosphere, 
is highly susceptible of magnetic influence ; and in 
the twenty-sixth series of these " Eesearches" (vol. 
cxli. of the " Ti'ansactions ") he devotes a section to 
atmospheric magnetism. " Hence," says he (No. 
28G3), founding his deduction on the highly para- 
magnetic quality of oxygen, " the atmosphere is, in 
common phrase, a highly magnetic medium. The air 
that stands upon every square foot of surface on the 
earth is equivalent, in magnetic force, to 8,lG01bs. 
of crystallized protosulphate of iron." Then in con- 
sidering how the varying condition of the atmosphere 
may affect its magnetism, and thence affect the mag- 
netic needle, he has the following remarks at page 
53, Nos. 2882 and 2883 :— 

"Assuming that the axis of rotation of the earth 
was perpendicular to the plane of its orbit round the 
sun, and dismissing for the present other causes of 
magnetic variation than those due to the atmosphere, 
the two hemispheres' of the earth, and the portions 
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of air covering them, would be affected and warmed 
alike by the sun, or at least would come into a 
constant relative state, dependent upon the arrange- 
ment of land and water ; and the lines of magnetic 
force having taken up their position under the in- 
fluence of the great dominant causes, whatever they 
might be, would not be altered by any annual change 
due to the atmosphere, since the daily mean of the 
atmospheric effect in a given place would at all parts 
of the year be alike. Under such circumstances the 
intensity and direction of the magnetic forces might 
be considered constant [i.e. as far as depends on the 
atmosphere], presuming no sensible change to take 
place by the difference in distance from the sun which 
would occur in different parts of the world ; and, as 
regards the two magnetic hemispheres, each would 
be the equivalent of and equal to the other, and they 
may for the time be considered in their mean and 
normal state. But as the axis of the earth's rota- 
tion is inclined 23° 28' to the plane of the ecliptic, 
the two hemispheres will become alternately warmer 
and colder than each other, and then a variation in 
the magnetic condition may arise. The air of the 
cooled hemisphere will conduct magnetic influence 
more freely than if in the mean state, and the lines 
of force passing through it will increase in amount, 
whilst, in the other hemisphere, the warmed air will 
conduct with less readiness than before, and the 
intensity will diminish." 

I quote these thoughts of Professor Faraday in 
relation to atmospheric magnetism, simply as show- 
ing how highly, in his opinion, the atmosphere is 
influenced by magnetism, but not at all as showing 
that terrestrial magnetism, in its main origin, can 
possibly be referred to any atmospheric cause, or to 



136 PHYSICAL PACTS [PBOP, XVI. 

any action of the sun or moon upon the atmosphere, 
or even upon the earth. The reasoning of the 
Astronomer Royal against the supposition that it 
is produced in any important degree by magnetic 
forces external to the earth, or at the surface of the 
earth, is brief, but entirely conclusive*. 

The existence of some connexion between mag- 
netism and temperature is thought to be shown by 
the changes of the variation at St. Helena', accord- 
ing as the sun is north or south, and by the corre- 
spondence, remarked by Baron Humboldt, between 
the isodynamic and the isothermal lines upon the 
globe ; but whether the heat or the magnetism stands 
more generally in the relation of cause, or whether 
both are concomitant effects of deeper causes, and 
reciprocally act and react upon one another, it is un- 
necessary at present to inquire. 

(9.) It is demonstrable from these facts and scientific 
considerations, that a change of the earth's axis must 
have gi'catly and pennanently affected the magnetic 
condition of the atmosphere, the elasticity and con- 
densation of the vapours of the sky, and the whole 
magnificent system and scenery of the clouds. It is 
equally clear that these atmospheric changes do not 
in the slightest degree account for the solar annual 
variation of the needle, which is the same at the same 
time in the northern and southern hemisphere, not- 
withstanding their reversed circumstances of tempe- 
rature, nor for the lunar tides of magnetism, nor for 
the great secular changes of declination and dip, but 
that a common cause must be sought for them all, 

• " Treatise on Magnetism," section vi. 

' General Sjibinc " On the Diurnal Variation of the Magnetic 
Declination at St. Hek-na/' " Pliil. Trans." 1847, p. 51 ; and 
Professor Fai'aday, "Phil. Trans." vol. cxli. pp. 96—116. 
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and that that cause lies deep in the constitution of 
the earth and its relation to the solar system. 

All the facts meet and have their explanation in a 
change of the earth's axis, such as is specified in this 
proposition; the axis of the nucleus remaining as 
it was before, but with two important exceptions, 
(1) as being carried along with the earth in its new 
diurnal rotation, and (2) as being affected by the 
secular revolution of its pole round the pole of the 
earth's axis, of which the cause and principle have 
been indicated. The former of these motions, while 
it is the necessary consequence of the permanency of 
its relation to the earth within which it moves, in- 
volves a peculiar diurnal revolution of each of its 
poles in relation to the sun and sidereal heavens ; its 
axis remaining coincident at its centre with the centre 
of the earth, but describing with its two ends, if 
produced in space, a double cone, somewhat like an 
hour-glass, with a radius of 18 J degrees for its ter- 
minal circles. It happens as a boy sways a spinning 
top hither and thither in his hand without affecting 
its rotation, 

(10.) There is a complication of the magnetic 
system in Eastern Asia, in the existence of an elliptic 
space which forms an exceptional region in the eastern 
magnetic hemisphere, and which is indicated on the 
magnetic charts; the isogenic lines (as those are 
called which trace the equal declination) curving 
towards a centre of their own, somewhere about N, 
latitude 60"*, longitude 120** East*. An effect of this 

* In regard to this, Baron Humboldt remarks, " Two admirable 
observers, Hansteen and Adolphus Erman, have made us acquainted 
with the remarkable double curvature of the lines of declination in 
the vast r&gion of Northern Asia, these being concave towards the 
pole, between Obdorsk, on the Oby, and Turnchansk, and convex 
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kind mi^rbt arise from a considerable portion of the 
earth's solid interior cnist or dome being forced up 
or broken awav, forminsr a great inverted basin in 
which the fluid metal of the nucleus perpetuaUy 
pyrates a^ in a great whirlpool, instead of being per- 
mitted to follow the general current of rotation. This 
would generate elecrric currents of that fixed local 
nature. Such a partial breaking or forcing up of the 
interior dome was not unlikely to occur in the change 
of axis ; there is a similar case in the South Sea, just 
at the opposite side of the world, not far from the 
region where the great continent fell in ; and perhaps 
there may be minor local instances. The rotatory 
force and friction of the heavy internal fluid upon the 
interior of a dome which had been adapted originally 
to a different position of the oblateness, and a dif- 
ferent direction of the movement, would be sufficient 
to account for the formation of such chasms and in- 
verted whirlpools. In part the effects may be modi- 
fied at the surface of the earth by the cold of that 
re^pon of Northern Asia, but this I appi-chend to be 
a minor consideration. 



iHtwf'f.n the Lake of Baikal and the Gulf of Ochotsk. In this 
portion of the earth in Northern Asia between the mountains of 
Werchojansk, Jakutsk, and the Northern Korea, the isogonic lines 
form a remarkable closed system. This oval configuration recurs 
rcgularlV) and over a great extent of the South Sea, almost as far as 
the meridian of Pitcairn [long. 133^ 10' W.] and the g^oup of 
th(; Marquesas Islands [about 140° W.], between 20° north and 
45° south latitude. One would almost be inclined to regard this 
singular configuration of closed, almost concentric, lines of declina- 
tion as the effect of a local character of that portion of the globe ; 
but if, in the course of centuries, these apparently isolated systems 
should also advance, we must suppose, as in the case of all great 
natural forces, that the phenomenon arises from ^ome general 
cause." — " Cosmos," vol. i. p. 175. 
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Apart from those two main instances in whicli I 
have suggested the probability of the interior of the 
dome having been broken, it must further be taken 
into account that the interior surface of the hollow 
sphere, within which the nucleus revolves, could not 
be supposed to be perfectly equal and smooth, but 
rather in a lesser degree to resemble the varied and 
unequal surface of the earth ; so that Mr, Wyld's 
great globe, long an object of general interest in the 
metropolis, in which, for convenience, the continents, 
mountains, promontories, and gulfs, were modelled 
and represented on the concave, instead of the con- 
vex, of the sphere, might suggest, though on an ex- 
aggerated scale, some idea of the sort of configuration 
of the concave within which the interior metallic fluid, 
revolving with the nucleus, would surge and eddy, 
hke the waters in the hidden caverns, and past the 
deep projecting rocks and ledges, of the ocean's bed ; 
so as, in the converse position, upward and outward, 
to present a varied and locally modified current, be- 
neath which the main sweep of the revolution would 
proceed at greater depths undisturbedly. But these 
superficial modifications of the current, being exactly 
where the friction of the interior metallic fluid with 
the enclosing dome occurred, must necessarily give 
rise to local modifications, in the development of the 
electric and magnetic results. And it would be as 
impossible to reduce these detailed modifications to 
calculation from one general theory, as it would be 
to compute the local modifications of the tides in 
all the seas and estuaries without knowledge of the 
geography, or local observation of the facts. Never- 
theless these modifications do not invalidate the 
general theory in either case ; nor, even when added 
to the bending or refraction of the electro-magnetic 
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corpents in ilie (M':2"se of tteir transmission upward 
throo^h the vast interveiiing mass of strata for two 
thousand miles, do thev prevent the recognition of 
some one cM'Tumon cause and general law. 

(11.) With re-^r»i to the position of the southern 
magnetic pole, which is not indicated by the pheno- 
mena to be exactly opposite to the northern, there is 
a cause which will presently be adverted to. Mean- 
time it should be observed that in the transmission of 
the masrnetic effects to the surfiice of the earth their 
nature and observed place may be much modified by 
the nature of the strata of land and water through 
which they are transmitted. The refraction of light 
by water may remotely illustrate this, objects not 
appearing where they are. The different rate of the 
transmission of electric currents in different mediums 
even along the telegraphic wires has been lately 
remarked. " Professor Gould has found that the 
velocitv of the electric waves throuorh the Atlantic 
cables is from 7000 to SOOO miles per second, and 
depends somewhat upon whether the circuit is formed 
by the two cables or by one cable and the earth. 
Telegraphic wii*es upon poles in the aii* conduct the 
electric waves with a velocitv a little more than 
double this ; and it is remarked as a curious fact that 
the rapidity of the transmission increases with the 
distance between the wire and the earth, or the height 
of the support. Wires buried in the earth likewise 
transmit slowly, like submarine cables. Wires 
upon poles but slightly elevated transmit signals 
with a velocity of 12,000 miles per second, while 
those at a considerable height give a velocity of 
16,000 or 20,000^" If such is the effect even in 

• "Journal of the Society of Arts/' vol xviii. p. 682. No. 
for June, 1870. 
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insulated conducting wires, how much more may 
differences of vastly greater amount be expected 
in the transmission of currents where there is no 
insulation? These particulars may partly suggest 
the existence of some minor and subordinate reasons 
for the want of complete correspondence and sym- 
metry between the apparent position of the northern 
and southern magnetic poles. The same considera- 
tions must be kept in view as locally and partially 
modifying the main causes which will be adduced 
to account for the difference between the calcu- 
lated positions of the magnetic pole and the posi- 
tion of it as observed. But the principal reasons 
of some of the chief anomalies we shall come to 
by and by. 

(12.) Mr. Burrough, in the tract which has already 
been quoted, calculating from the intersection of two 
magnetical meridians, would have placed the mag- 
netic pole 25** 44' from the Arctic pole, in a position 
which he confesses that his own subsequent expe- 
rience in his travels contradicted ; but he mentions 
that " Gerardus Mercator placed the magnetic pole 
16"* 22' from the pole articke," that is, in north lati- 
tude 73"* 38'. This is remarkable, since, at a much 
later period. Gauss's theory gave the two magnetic 
poles respectively in north latitude 73** 35', west lon- 
gitude 95** 39'; and in south latitude 72** 35', long. 
152** 30' E. '. In Halley's day the magnetic pole was 
estimated by him to be in the meridian of Land's End; 
and he thought it to be not more than seven degrees 

* Sir James Ross's "Antarctic Voyage in 1839 — 1843," vol ii. 
p. 446 (Appendix). Gauss had modified this theoretical calculation 
of the south magnetic pole from data at Hobart Town to lat. 66^ S. 
and 146° E., which Sir J. C. Boss found to be quite wrong. 
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from the polo Arctic : but in that computation he was 
probably misled by want of acquaintance with a second 
cause diminishing the angle of observed declination, 
and so throwing the assumed position of the " point 
directive" farther north. That cause we shall con- 
sider afterwards. Mr, Barlow, in describing his 
celebrated magnetic experiment with the wooden 
globe, inlaid with parallel coils of conducting wire, 
and placed in connexion with a galvanic current, 
says, "In order to render the experiment more 
strongly representative of the actual state of the 
earth, the globe, in the state described, was covered 
with the gores of a common globe, which were laid 
on so as to bring the poles of the wire arrangement 
into the situation of the earth's magnetic poles, ac- 
cording to the best observations we have for this deter- 
mination. I therefore placed tlicm (says he) in latitude 
72'' norths and 72'' souths and on the meridian corre- 
sponding to longitude 76'' west." Professor Hansteen, 
on the other hand, at first placed the principal north 
magnetic pole in latitude 69"* 39' N., long. 87** 19' 
west from Greenwich, and the principal south mag- 
netic pole in latitude 68° 44' S., long. 131" 47' E., 
positions which afterwards, on obtaining access to 
the valuable series of observations made during the 
British Arctic voyages of discovery, he modified. For 
he found from Captain Parry's observations, that in 
18 19 the principal north magnetic pole must have been 
in north latitude 71"" 27' This is in very close agree- 
ment with the latitude which has in the present 
work been assigned to it in correspondence with the 
main train of the reasoning ; namely, 18 J** fi:om the 
polo of the earth's diurnal rotation. Sir James Bioss, 
however, on the 1st of June, 1831, found the north 
magnetic pole in latitude 70" 5' 17", long. 96" 46' 45" 
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W., or came so near it there that the dip was 
89** 69', only one minute from the vertical position. 
These things are as might be expected from the 
nature of the causes; and we shall presently 
indicate a cause which would tend to make the 
needle vertical, or all but vertical, a little to the 
south of the true position of the pole of the mag- 
netic nucleus. 

(13.) But I must now point out a grand special 
mflection and tZeflection of the needle towards the 
axis of the earth's rotation, and towards the centre 
of the whole earth and nucleus, sufficiently accounted 
for on a principle discovered by Professor Barlow, in 
investigating the effects of the rotation of a sphere, 
or mass of iron, on the magnetic needle. This prin- 
ciple, which has been experimentally proved, is also 
demonstrably operating, and is necessary to recon- 
cile some results otherwise discordant. But first 
we must indicate the facts and results to be recon- 
ciled. If a terrestrial globe be rectified for the lati- 
tude of London (51^° N.), and London be brought 
to the zenith, and the quadrant of altitude be fixed 
over it, let the graduated edge of the quadrant be 
conducted past the observed place of the magnetic 
pole in 1831 in Boothia Felix (lat. 70' 6' ir^'N., long. 
96° 46' 45" W.), the graduated edge will cut the 
horizon about 28 J° west of north, which greatly ex- 
ceeds the declination indicated by the needle at that 
date. In correspondence with this I find on calcu- 
lation, also, that the assumed position of the mag- 
netic pole of the nucleus, and circle of its secular 
revolution, as illustrated in the diagram already 
submitted, would give geometrically a considerably 
greater angle than the actual one for the maximum 
horizontal variation of the needle at London, if that 



144 PHYSICAL PACTS [PROP. XVI. 

pole were the only cause operating; while, on the 
other hand, to reduce the conditions to those which 
would yield the observed maximum of horizontal 
variation, would reduce the range of variation of 
the dij) below what is possible according to the 
facts. To make this plain, let us adopt the same 
construction of diagram as before, on a somewhat 
enlarged scale, to which I must make the following 
addition : — 

In the line DE (which is the diameter of the circle 
of revolution of the pole of the nucleus round the 
pole and axis of the earth), from the centre F^ draw 
the line FK, perpendicular to the zenith line of Lon- 
don BGj and from the centre F draw FB^ a radius of 
the circle of which DE is the diameter, perpendicular 
to FK {FB should strictly be conceived as perpen- 
dicular to the plane of the paper ; but the angle FKB 
will be of the same amount, whether it be placed so, 
or laid down on its side, as in the diagram). Now, 
if FB be raised and placed perpendicular to the plane 
of the paper, the reader will perceive at once that 
FKB is the angle formed between the plane of the 
meridian of London (which is here the plane of the 
paper) and the plane of a great circle of the sphere 
having its diameter in coincidence with the London 
zenith Kne BG, as the common line of intersection 
of the planes, and passing through the point i2, at 
the extremity of the transverse diameter to BE^ mark- 
ing a quadrant of the revolution of the magnetic 
pole. That, therefore, is the angle which the hori- 
zontal variation of the compass at London should 
be expected to show, at the quadrature of the revo- 
lution of the magnetic pole, as far as depends upon 
these data. Of course we know that the continuity 
of the planes is practically intercepted by the body 
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of the nucleus, but that circumstance may be lefb 
out of view for the present, in merely estimating 
their angular incKnation to one another. 

Now we have here materials for the determination 
of that angle. For, first, in the triangle DOF, DG 
has already been determined (page 113, diugravi^) 
equal to 1731*4 miles, and DF and FG are found by 
the following proportions : — 

(1.) Rad. : Sine lDGF=: 18^ : : J^G : DF=z 549-39 
miles. 

(2.) Rad. .-Cosine 18 J": :DG:GF=zlG4cV9 miles. 

Next, in the triangle GFK, 

(3.) Rad.:Sine z.FCK=S8^'': :GF:FK= 102212^ 
miles. 

Again, in the triangle KFB^ FB is equal to DF=i 
549*38 miles, as above. 

And (4.) FKiFB: :Bad, :Tan.^Zffii5 = 28" 15' 27V 

• I subjoin tho logarithmic working of these in their order: — 
1. Log. Sine 184° = 9-601476 
DC=:log. of 1731-4. = 3-238397 

12-739873 
Rad. = 10-000000 



Log of DF = 2-739873 

2. Log. Cosine 18 i° = 9-976967 
Log. of DC = 3-238397 

13-215364 
Rad. = 10-000000 



Log. of OF = 3-215364 

3. Log. Sine 88i° = 9-794150 
Log. of CF = 3-216364 

13-009504 
Rad. = 10-000000 



Log. of FK = 3-009504 [4 Log. 



L 
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To obtain a more general determination of the 
angle of horizontal Declination for any other posi- 
tion of the pole of the nucleus in its secular revolu- 
tion, produce DE^ the diameter of its circle of secular 
revolution, to the circumference of the earth in the 
plane of the meridian of London, and let it cut the 
line BG (the zenith-line of London) in the point O ; 
and from B the latitude of London, let fall upon it 
the perpendicular BH. This construction we shall 
have occasion to refer to for another purpose also 
besides the present. Let now the sine and cosine 
of any given arc in the circle of secular revolution 
of the pole of the nucleus be taken. Let the co- 
sine, measured from F, the centre of the circle, be 
FYy and let the sine be represented by ZYj Z being 
the given point in the circumference of the circle 
of secular revolution (which circle must be conceived 
inserted at right angles to the plane of the meridian 
and of the paper, as before in the case o(FB). From 
the point Y, draw YIC perpendicular to the zenith- 
lino of London, BC ; place ZY at right angles to 
YK' ; and join K'Z. The angle YICZ would be the 
angle of the Declination of the needle towards the 
pole of the nucleus when at the point Z in the circle 
of its secular revolution, if the Declination were de- 
pendent exclusively on the directive force towards 
the pole of the nucleus. 

This will be perhaps more easily perceived if the 



4. Log. of FBi=BF) = 2*739873 

Kad. = 10000000 



12-739873 
Log. of FK = 3009504 



9-730369 = Log. Tan. 28° 15' 27". 
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reader will conceive the line BG, which we have 
called the zenith-line of London, to be the pivot 
on which the horizontal needle (JV^ 8.) is balanced ; 
for the needle, if determined wholly by the pole 
of the nucleus, must necessarily take the angle 
of the plane which has the line BG as its common 
intersection with the plane of the meridian, and 
which passes through the point Z; and YK'Z is 
the angle of that plane with the plane of the 
meridian. 

Now, the measure of that angle is easily deter- 
mined by the consideration of the triangles GYK' 
and ZTE^j both of them right angled ; for the angle 
FGK is known, being equal to its vertical angle 
BGHy which is equal to the angle of the latitude, 
BGM^ 51 J**. And the side GTin the former of these 
triangles is known, or may be easily determined, being 
equal to GF^-FY, or GF+FY, according to the as- 
sumed position of Z; while FYy as cosine, has a deter- 
minate value in relation to the radius DF. Thus, 
the three angles and one side being known, the side 
y/T may be calculated ; and as this forms one side 
of the triangle YE'Zy of which at the same time the 
side ZT is known, from its proportion, as sine, to 
the radius DF^ we have thus, in the triangle YK'Zj 
the two sides ascertained, enclosing the right angle. 
Hence, by a simple process of trigonometry, the 
angle YICZ is found, which is the angle sought, re- 
presenting the Declination as it would be if depen- 
dent exclusively on the position of the pole of the 
nucleus at Z, the assumed point in its secular revo- 
lution. 

It is important to observe that it is not at the quad- 
rature that the maximum of that angle occurs ; but 
it varies with the latitude, and at London it will be 

l2 
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found to be at about 65** of the revolution', reckoning 
the degrees from the point of no Declination, when the 
polo of the nucleus was between London and the pole 
arctic. Nevertheless this, as we shall presently show, 
is, as regards the actual Declination, greatly modified 
by other circumstances. But, calculated as depend- 
ing on the polar magnetic ray, exclusive of other mo- 
difying causes, the maximum angle of the Declination 
at London would, at 65** of the secular revolution of 
the pole ofthe nucleus, amount to 30** 38' 24^', while 
the maximum observed angle of westerly Declination 
at London, as Sir David Brewster states* (professedly 
following Colonel Beaufoy), was in the year 1815, and 
was only 24** 27' 18". Dr. Ferguson, in " Chambers's 
Educational Course," adopts this date and amount : 
Mr. Brooke, in accordance with a table of Mr. Barlow's, 
puts it in the year 1818, and makes the amoimt 
24** SCK, which is nearly in agreement with the more 
detailed facts stated by Mr. Walker*, on the authority 
of observations taken by Colonel Beaufoy at Bushey 
Heath, in 1817, 1818, 1819, and 1820, and published 
by him in the "Annals of Philosophy," which would 
make the maximum in 1818 about 24° 35'. The 
Astronomer Royal puts the maximum as probably 
having been in the year 1819, but makes the amount 
at Greenwich 24" 23'.« 

(14.) I conclude, therefore, that the North Polar 
magnetic directive ray is not the sole determining 
cause, but tliat the needle is, from some one predo- 

' At Paris it would be at alwiit 68° of the circle, owing to the 
(liflforeneo of latitude. 

* "Enojcl. Brit.," 7th and 8tb Edd., Article "Magnetism." 

** " Terrestrial and Cosmical Magnetism/' by Edw. Walker, M. A. 
Deighton, Cambridge, p. 17. 

• "Treatise on Magnetism," by Sir George B. Airy, 1870, p. 53. 
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minant cause, much inflected towards the axis of the 
earth's rotation, and also, as shall presently be shown, 
somewhat deflected towards the centre of the earth. 
There is a known and adequate cause of this, as has 
been intimated, which has been experimentally proved 
to exist ; a cause which is simply the diurnal rotation 
of the earth : but the laws of its appUcation in the 
present case, though they have already in part 
been proved by the experiments of Mr. Barlow, re- 
quire, in relation to the earth, to be determined fur- 
ther by experience and observation ; and, in order to 
the determination of them, it is necessary accurately 
to separate and estimate the eflbcts, as they are to be 
ascribed to the one cause or the other. I subjoin, 
therefore, a table containing the Declination of the 
needle observed at London, in comparison with the 
Declination as it would be, if dependent solely on the 
direction of the pole of the nucleus, the differenco 
between them being the amount of the inflection of 
the Declination attributable to the earth's diurnal 
rotation. 

I find also, by another process, that the observed 
Dij) at the western quadrature was greater than what 
my calculations from the position of the north polo 
of the nucleus would have made it by about 4** ; a 
difference not very dissimilar in amount from that of 
the Declination at the same point, when compared 
with the Declination calculated as if depending solely 
on the direction of the pole of the nucleus. These 
two differences indicate an inflection and cJ^flection 
of the magnetic needle inclining in the direction of 
the axis of the earth or plane of the meridian, and 
somewhat towards the centre of the earth. The sub- 
joined table will be found illustrative of this also. 
For the satisfaction of those of my readers whom it 
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may interest, I will briefly state the method adopted 
by me for the obtaining of these results. Others can 
easily pass over the dry account of the operations. 

In regard to -the Declination, I have already indi- 
cated the process by which the calculations have been 
made. In regard to the Dip, the calculation has been 
made from the angle of the magnetic polar ray with 
the zenith-line of London ; by which I mean the line 
from the centre of the earth to the zenith of London. 
The Dip is the complement of that angle, or its differ- 
ence from 90° ; but the zenith-Hne is that with which 
the angle of the magnetic direction is formed, and to 
which it may most conveniently be referred for mea- 
surement or calculation. Now, referring to the same 
diagram last used, if a semicircle, with diameter DE^ 
be conceived erected perpendicularly to the plane of 
the paper, the London zenith-angle at any point, Z, 
in the circumference of the semicircle, may be deter- 
mined by a process depending simply on the famiUar 
principle, that in a right-angled triangle the square 
of the hypotenuse is equal to the sum of the squares 
of the two sides. For if from the assumed point Z 
in the circumference of the semicircle, ZY be drawn 
perpendicular to the diameter DE^ then ZY is the 
sine of the supposed arc DZ. And if H and Z be 
joined by a Hne, then UZ^ will be equal to J? P + ZF*. 
Likewise, conceiving a hne drawn from B to Z, 
BEZ is a right-angled triangle, and BZ-zzBE'-^-EZ^ 
•=,BE^ + jETP 4- ZP; or, putting it into a more 
convenient form for logarithmic working, BZ^=z 

EY(^ ( ^'Bn )\. On the same principle, conceiv- 

ing a line drawn from G to Z, GZ^ = (?P + ZP; or, 
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Thus, then, taking the square roots of these num- 
bers for BZ and GZ respectively, the three sides 
of an oblique-angled triangle BGZ are found; 
of which BZ is the direct line from the place 
(London) to the pole of the nucleus ; GZ the line 
from Z, the position of that pole, to G, the point of 
intersection of the zenith-hne with DE produced ; 
and BG is the portion of the zenith-line between the 
place, London, and the same point of intersection; 
the length of BG being determined by its relation to 
the right-angled triangle BHG^ in which all the angles 
are known, and the side BE easily found by its pro- 
portion to the radius of the earth, for it is equal to 
the sine of 51^^**, minus FG. Hence, the three sides 
of the oblique-angled triangle BGZ being found, the 
angles may be found by a trigonometrical process ; 
and thus the angle GBZ is determined, which is the 
zenith angle of the magnetic ray from the pole of the 
nucleus at Z. The calculations are tedious in work- 
ing. from involving so maoiy steps dependent on one 
another ; but this is partly compensated by the sim- 
plicity of their principle, which is more open to the 
general imderstanding than if locked in technical for- 
mulaa. I have made them with care, and have also 
verified them all to some extent by a simple geome- 
trical construction and measurement. It is proper 
here to remind the reader that these calculations are, 
for the sake of simplicity, based on a sphere of equal 
solid contents with the earth, without taking into 
account the earth's actual spheroidal form; the 
results being sufficiently approximate for present pur- 
poses. The diameter of the sphere has been taken at 
791 7*2 miles; in proportion to which BE is 1456* 1 
mUes; EF = 2464-29 miles; GF = 1306-05 miles; 
DF = 549-39 miles ; BG = 1860-446 miles. These 
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are the constant quantities on which the variable ones 
depend ; and I state them to facilitate the reader's 
testing of my figures. 

With regard to the deflection of the Dip, a certain 
portion of it is simply the necessary consequence of 
the wflcction of the Declination. For, retaining the 
same slope of the line BZy the effect of diminishing 
the angle of Declination is to carry that line laterally 
inwards, nearer to the. zenith-line BK from shorten- 
ing ZYy and to diminish the. zenith-angle, thus in- 
creasing its complement, which is called the Dip. 
But, after making the calculated allowan,ce due for 
this, there still remains a deflection towards the 
centre, such as the table shows, in which these two 
elements will be found separated. For the purpose 
of this calculation the measure of ZY, as shortened 
by the inflection, is found by the proportion of the 
tangent of the number of degrees of the actual decli- 
nation to KY as radius. (Rad. : Tan. Declin. : : 
KY : ZY). The zenith-angle, and its complement the 
Dip, are then calculated with this reduced measure 
of ZY, by the same process as before, and compared 
with the former results. 

The principle which I have thus illustrated in the 
case of the Declination and Dip at London, admits, of 
course, of analogous application to any other place ; 
Avliich will be a work of time and combined labour, 
and will also doubtless show the existence of local 
modif}dng causes. But I beg the reader's attention 
to the fact that I have introduced no hypothetical 
cause, but, in respect of the inflection and deflection 
resulting from the earth's rotation, have only taken 
into practical account one known, and experimen- 
tally proved to exist ; though, I believe, no previous 
attempt has been made to separate and calculate the 
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effect and manner of its operation in the rotation of 
the sphere. That effect cannot be left out of account 
any longer. To neglect it would be, not to repu- 
diate a theory, but to close the eyes to a fact. And 
the manner in which it has been dealt with by me 
has not been by loose and vague theorizing, but by 
exact and careful reasoning and demonstration. 

(15.) A distinct Ught, as to the probable cause of 
this inflection and deflection, is derived from Mr. Bar- 
low's experiments on the magnetic effects produced by 
iron in rotation. For the body of the earth, aboimd- 
ing in iron ores, may be considered as so far repre- 
sented in Mr. Barlow's experimental iron shell or 
hollow sphere : and as its rotation differs from that 
of the nucleus, and from the currents excited by the 
latter, its motion in this respect would become per- 
ceptible in reference to the needle. Mr. Barlow's 
experiments on this subject are related by him in a 
letter to J. F. W. Herschel, Esq., read in the Royal 
Society, May 5, 1825, and published in the " PhDo- 
sophical Transactions" of that year. An account is 
also given of them in Sir David Brewster's article 
on " Magnetism," in the seventh edition of the " En- 
cyclopedia Britannica." Mr. Barlow found that, 
whatever was the position of the shell's axis of rota- 
tion in relation to the needle, the north pole of the 
latter approached the iron sphere, when the rotatory 
motion of the sphere was towards the needle ; and 
that its south pole approached the sphere when the 
rotation was in the direction from the needle. Having 
placed the axis of rotation sometimes in the mag- 
netic meridian, sometimes in the direction of east 
and west, he found that whatever was the direction 
of the axis of rotation, the needle being always a 
tangent to the sphere, the north end of the needle 
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was attracted when the sphere moved towards the 
needle, and repelled when its motion was /ro7» the 
needle. The points where the sphere exercised upon 
it no action at all were at the extremities of the 
axis; and those where the effect was a maximum 
were at the two extremities of an axis at right 
angles to this. In this case the direction of the 
needle was towards the centre of the ball. 

The accompanying diagram is given by Mr. Bar- 
low in illustration, in which the small circle S repre- 
sents the shell ; a i its axis of rotation ; from c to d 
the direction of its rotation ; n — s^ n — s, the several 
positions of the needle prior to the motion of the 
shell, the needle being parallel to the tangent ; and 
s — n\ s — 7i\ its positions assumed from the rotation 
of the iron sphere. 



X 



V 



\ 




In these experiments, in order to account for and 
avoid certain anomalous effects, Mr. Barlow found it 
necessary to neutralize tbo effect of the earth's mag- 
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netism upon the needle, by magnets properly dis- 
posed for that purpose. 

NoTV, by the hght of these experiments, it plainly 
appears that the revolving mass of the earth, apart 
from the nucleus, must of necessity exert a secon- 
dary magnetic effect on the needle while it is pri- 
marily drawn towards the pole of the nucleus by 
the magnetic ray thence, or its equivalent in the 
magnetic currents caused by the nucleus. In one 
part of the secular revolution of the pole of the 
nucleus, namely, when it was passing between us 
and the pole arctic, this secondary effect neutralized 
for five years the primary attraction, there having 
been no declination from 1657 to 1662, though in 
that space of time the revolution must have pro- 
ceeded probably nearly three degrees, or about 2** 50' 
of the circle. But, in the first place, before the pole 
of the nucleus reached the position of due north, the 
needle was drawn inward to it by the magnetic 
effect of the earth's rotation ; and again, after it had 
passed that position, the needle was held to it by 
the same cause, until the pole had proceeded some 
distance on the path of its slow revolution, and the 
angle caused by it had become more considerable. 
Thus a remarkable feature of the case is accounted 
for. 

Mr. Barlow, though disappointed of finding in his 
experiment of the revolving iron shell any expla- 
nation of the main primary cause of the earth's mag- 
netism, nevertheless expressly states his conviction 
that it involves a principle which, under certain con- 
ditions, must materially affect the earth's magnetism. 
" One of the essential conditions," says he, " for tho 
production of such an effect has place in the earth, 
namely, that it does not revolve about its polarized 
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axis ; and if the inductive principle through which 
it receives its magnetism be exterior to itself, then 
it would follow almost of necessity that some such 
effect would take place." Now it is plain that the 
source of the earth's magnetism is extraneous to the 
main revolving mass of the earth, equally whether 
it be exterior or interior, in the height above or in 
the depth beneath. The statement which has been 
just quoted from Mr. Barlow applies in its full force 
to the case as I have represented it. 

(16.) Moreover, as the revolving parallels of the 
nucleus, as \iewed from any given place upon the 
earth, will meet the revolving parallels of the earth 
at a very different angle to the meridian, when the 
pole of the nucleus is on the east side of the meridian 
of the place, from what they would when the same 
j)ole was on the west side (the angle at the one quad- 
i*ature being a right angle minus 18^ degrees, and 
at the other a right angle plus 18^ degrees, and 
varying in intermediate positions, somewhat as does 
the inclination of the ecliptic to the parallels of 
latitude, but giving in the whole a difference of 37 
degrees between the extremes), so also the magnetic 
needle at the given place, as held to its position 
towards the pole of the nucleus, will he differently 
towards the revolving sphere of the earth in the one 
case and in the other, and will be crossed by the 
j)arallels of the earth's rotation at a very different 
angle, most of all different at the eastern and western 
quadratures of the secular revolution of the magnetic 
pole. Consequently the inflection and deflection 
arising from the cause we have now been referring to, 
will not be symmetrical in quantity in the easterly 
and westerly variation of the needle as compared with 
one another, but may be expected to be greater when 
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on the one side of the meridian than on the other. 
And so, accordingly, the facts prove the case to have 
been. Thus, eighty-four years before the needle 
arrived at the central line of no horizontal variation, 
the Declination in 1576 was 11** 15' east, and the Dip 
71** 50' : but, eighty-four years after passing the point 
of no variation, the Declination in 1744 was about 
16** 56' west, there being a difference from the sym- 
metrical position (11** 15') of as much as 5** 41' ; and 
the Dip also, after passing the maximum, did not 
recede in the same time to the same measure of 
71** 50', but was then about 2" more, and reached the 
nearly symmetrical amoimt of 71** 53' not till forty- 
six years later, in 1790. Thus the inflection towards 
the axis or plane of the meridian, and deflection 
towards the centre of the earth, were much greater 
when the Declination was easterly ; and this inflection 
of the easterly horizontal Declination was in quantity 
not very remote from what is shown in the diminished 
angle of the magnetic equator with the earth's equi- 
noctial line, which, instead of the full amount of 18^**, 
shows, it is stated, only between twelve and thirteen 
degrees. Probably this last is principally attribut- 
able to the same cause. And to the same, in part if 
not in whole, may be ascribed the unequal distance of 
the two nodes of the magnetic equator described in the 
following passage of Baron Humboldt : — " The nodes 
of the two equators, that is to say, the two points 
at which the line without inclination intersects the 
terrestrial equator, and consequently passes from one 
hemisphere into the other, are so unequally placed, 
that, in 1825, the node near the island of St. Thomas, 
on the west coast of Africa, was 188 J" [instead of 180**] 
distant from the node in the South Sea, close to 
the little islands of Gilbert, nearly in the meridian of 
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the Viti group'." It maj be mentioned that the de- 
flection is liable to a slight modification by the annual 
and diurnal variation. For Professor Hasteen, as it 
is stated by Sir David Brewster*, observed with a 
dipping needle made by Dollond, that the Dip in sum- 
mer was about 15 minutes greater than in winter, 
and about 4 or 5 minutes greater in the forenoon 
than in the afternoon. But these things are now 
in process of being more accurately and more con- 
stantly observed by the aid of the self-registering 
apparatus. 

Further, the effect arising from this cause on the 
two sides of the magnetic equator, and in the cor- 
responding parts of the northern and southern 
hemisphere, will not be symmetrical; because the 
revolution of the earth being in the same direction, 
the south pole of the needle would be repelled instead 
of being inflected and deflected by it. Whether the 
amount of the repulsion in the southern may be 
assumed equal to the inflection and deflection respec- 
tively in the northern hemisphere, we want the test 
of experience. It would seem as if it should be 
added not subtracted in the Declination, and sub- 
tracted not added in the Dip ; and the same rule of 
contrary might be supposed to hold as to the re- 
spective degree of the repulsion, as it affects the 
easterly and westerly declinations. But it is diflficult 
to estimate the practical effect which would follow, 
the south pole of the magnetic needle being attracted 
by the magnetic pole, but repelled by the rotation. 
The result, as regards the Dip, would probably be to 
throw the south pole of the dipping needle somewhat 



' " Cosmos," i. p. 177. 

•* Article " Magnetism," " Encycl. Brit.," 7th Edit., p. 746. 
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up, and cause it to point as if to a remoter posi- 
tion, while the obliquity of its direction in reference 
to the plane of the meridian would cause the appa- 
rent remoteness to affect the longitude of the position 
supposed to be indicated. 

(17.) But neither would this suflBce to account for 
the observed facts in the south. Still other causes 
must, I think, be taken into account to explain the 
magnetic Declination of the needle in the southern 
hemisphere, unless it should be found that the 
intersecting curves of the magnetic action from the 
south magnetic pole, and from the diurnal rotation 
of the earth, produce some such reversal of position 
in the needle as was observed by Professor Eobison 
in certain other circumstances K 

To take some instances. At present the DecUna- 
tion of the needle at Cape d' Agulhas, Cape of Good 
Hope, is about 30** west of south ; but if a magnetic 
ray were extended to Cape d' Agulhas from the point 
which is antipodal to the north magnetic pole, its 
Declination at the Cape would have been 23"* to the 
east of south. There is thus a deviation amounting 
to 53**. Again, taking the Dechnation observed at 
two places at sea by Sir James Ross in his antarctic 
voyage ; at the first of these, in lat. 64° 24' S., long. 
148° 27' E., the needle pointed 16° 41' east of south. 
Now rectifying the globe for this latitude, bringing 
the given longitude to the zenith, fixing the quadrant 
of altitude over it, and taking its graduated edge to 
the place of the south magnetic pole, assumed anti- 

* See a valuable article on " Magnetism ** by Dr. Robison, with 
an Appendix by Professor Playfair, in the Supplement of the third 
edition of the " Encyclopedia Britannica,** in which he details and 
explains some very curious effects of the action of two magnets 
upon a third placed in certain positions. No. 29, p. 122. 
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podal to tho northern, it cuts the horizon about 43"* 
to the west of south ; a difference of about 59* 41'. 
At the other place, lat. 65** 4f S., long. 142** 49' E., 
tho Declination was 12** 37' E. ; now, using the globe 
in the same manner as before, the Declination of the 
pole antipodal to the north magnetic would be about 
51", giving a difference of about 63° 37'. It is also 
worthy of observation that if the lines of direction of 
the Declination at these two last places be drawn on 
tho globe, duly rectified for the purpose at each 
place, they are parallel, not converging. And this 
circumstance of itself would seem to indicate that 
these two lines are not lines conducting even in any 
approximate degree to the magnetic pole (otherwise 
in that high latitude they must have shown some 
convergence), but that they are more probably in this 
instance parallels, obliquely transverse to the con- 
verging lines. Other examples of a similar nature 
may be taken from the observations made in the same 
antarctic expedition. Thus between November, 1840, 
and April, 1841, (1) on board Her Majesty's ship 
Terror^ in lat. 54° 5' south, longitude 134° 44' east, 
the Declination was 3° 1' east. On similarly rectify- 
ing tlie globe, and drawing the hne of direction by 
the quadrant, it will bo found nearly parallel to the 
two last mentioned. (2) On board the same ship, 
in latitude 55° 5' S., longitude 132° 7 B., the Decli- 
nation was found 0° 59' W. On applying the same 
method tliis line of direction appears not only not 
convergent, but shghtly divergent from the three 
preceding. (3) In the same ship, in lat. 56° 39' S., 
long. 129° 45' E., the Declination was 6° 13' west ; a 
direction which, on the same trial, will be found more 
divergent. (4) On board Her Majesty's ship Erebus ^ 
in the same voyage, in lat. 56° 14', long. 130° 44 'E. tho 
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declination was 5** 17' W., giving a line of direction 
nearly parallel to the last. In the higher latitudes 
reached, the divergence becomes even more conspi- 
cuous, nay extreme. Thus (5) on board the Erebus^ 
in lat. 76" 23' S., long. 1 77" 25' E., the Declination was 
84" 56' east ; and (6) on board the same ship in lat. 
77" 62', long. 189" 27' E., the DecUnation was 93" 31' 
east ; giving lines of direction diverging from one 
another on the globe, and extremely diverging from 
the others above specified *. Referring to these by 
the numbers which I have prefixed to them for the 
purpose, the probable position of the pole of the axis 
of the earth's nucleus would give the several angles 
approximately though roughly by the globe some- 
what as follows : — 

(1) 83" 18' west ; difierence 36" 19'. (2) 33" 45' 
west; difierence 32" 46'. (3) 36" 45' west; difier- 
ence 29" 32'. (4) 36" 45' west ; difierence 30" 28'. 
(5) 52" 30' west; difi^erence 137" 26'. (6J 47" 30' 
west ; difierence 141" 1'" In the attention given by 
philosophers to the convergence of the Isogenic lineSy 
the fact to which I have been adverting, viz., the ab- 
sence of convergence and existence of divergence in 
the lines of direction of the Declination in the south, 
seems to have escaped notice ; at least I have not 
seen it remarked, though it is worthy of it. Again, 
at Hobarton, lat. 43i" S., long. 147" E., the decli- 
nation of the needle in 1843 was 9" 53' E., and in 
1848, 10" 0-6' E.; while, if we refer to the globe in 
the same method, the southern point antipodal to the 

' The six observations just cited are taken from the " Philoso- 
phiciil Transactions " for 1868, from the Tables there given of the 
results of the magnetic survey of the South Polar regions of the 
globe, with Qeneral Sir Edward Sabine's review of them, p. 389, 
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north magnetic polo, would be, in the former case, 
about 27° 10' west, and in the latter about 27* west, 
giWng a difference of about 37**- 

I have applied the same method to various other 
southern observations', and find the same result; 

• Among others, the following from Dr. HaUey : — 
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In the case of the smaller angles above, the magnetic pole was at 
the remoter side of its orbit round the geographical pole relatively 
to the place. 

To those may be added the following from the collection made 
hy Messrs. Mountaine and Dodson in the " Transactions of the 
J loyal Society," showing, in most instances, declination to the 
contrary side : — 
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that they give the Declination often quite to the 
other side of the geographical pole from that on 
which the point antipodal to the north magnetic pole 
would be ; and they appear to me not to take a direc- 
tion even approximately converging to any position 
of the south magnetic pole, but obliquely transverse 
to the converging lines, and that often at a great 
angle. In short they seem to indicate the inter- 
vening of a diamagnetic force greatly modifying the 
results, and probably combined with the earth's 
rotatory force, repellent of the south pole of the 
needle, becoming increasingly predominant in the 
higher southern latitudes, as the horizontal direc- 
tive force of the south pole of the nucleus becomes 
weaker. 

(18.) And why should it not be so ? K Professor 
Barlow has demonstrated that a revolving sphere of 
iron, which is a paramagnetic substance, produces 
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paramagnetic effects, why should not a revolving 
sphere of a diamagnetic substance produce in its de- 
gree diamagnetic effects ? In the southern latitudes 
there is the revolution of a large segment of the 
globe, of deep and uninterrupted water : and water 
has been demonstrated by Faraday to be diamag- 
netic, as are also some of the salts with which it is 
impregnated. By different forms of experiment it 
has been proved that water placed between two 
powerful magnets tends to assume a position at right 
angles to their line of junction, or, as it has been 
temieil, places itself equatorially not axially. Pro- 
fessor Tyndall also has experimentally demonstrated 
the polarity of the diamagnetic force in a variety of 
diamagnetic substances, and, among the rest, in pure 
water*; and by artificially increasing the diamag- 
netic force a magnetic needle was deflected. But 
it is a universally received principle that action and 
reaction are equal ; and, though the reaction of the 
diamagnetic force of the water upon either of the 
magnets was, in the experiment, of course utterly 
inappreciable, yet, when the revolnng diamagnetic 
mass is made immeasurably vast, and the para- 
magnetic force of one of the two magnets between 
which it is interposed, namely, the needle, is in itself 
very small, it cannot be a subject of wonder that it 
is, in this case, the needle that is moved by the dia- 
magnetic force, and not the whole mass of the ocean 
l)y the paramagnetic force of the needle. Never- 
tlioless, the power of the earth's polar magnetism, 
or, in otlier words, the polar magnetic effect of the 
nucleus is shoTVTi in drawing the needle into the 
oblique position, generally inclining towards the 

* " Phil. Trans.," vol. cxlvi. (for 185G), page 251. 
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polar quarter, though at a large angle to the true 
pole of the magnetic nucleus. In short, the position 
of the needle is the resultant of the two forces. 

Although the application of this principle to the 
explanation of the facts has not till now been made, 
and therefore needs further investigation, yet the 
fact of an influence of the ocean upon the magnetic 
needle has not passed unremarked. " We observe," 
says Baron Humboldt, " that the isogenic curves 
when they pass in their secular motion from the 
surface of the sea to a continent or island of con- 
siderable extent, continue for a long time in the 
same position, and become inflected as they ad- 
vance'." It may be remarked further, that it has 
been thought that, in electro-magnetic currents, re- 
pulsion may arise from the pecuUar action of a fluid 
on a solid part of the circuit®. How much more 
may a boundless ocean quite encircling the revolving 
globe have some such power on the magnetic needle. 
There are also other circumstances, long known, 
which ought not to be left out of consideration in 
regard to the diamagnetic force. Take the follow- 
ing from Dr. Robison. " As red-hot steel acquires 
permanent poles by quenching it near a magnet, so 
melted wax (a diamagnetic body) acquires them by 
freezing in the neighbourhood of a positive and 
negative electric^" From the analogy of magnetism 
with electricity a question is also suggested by some 
experiments of Dr. Priestly, in which he found that 
along the surface of different bodies a battery may 
be made to discharge itself at a much greater dis- 



• " Cosmos," vol. i. p. 174. 

• Ferguson, " Electr. and Magn.," pp. 174. 109. 

^ Article " Magnetism,'* Supplement to 3rd ed. of " Encycl. Brit." 
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tance than it otherwise would. The experiments 
were begun with ice ; and he first accidentallj dis- 
covered that when the shock of a common jar was 
discharged on a sheet of ice, it would sometimes 
run over the surface and strike the chain directly 
on the other side. Ice at 32° of Fahrenheit is a 
semi-conductor of electricity ; at extreme polar tem- 
peratures a non-conductor. Now there is no reason 
to think that there is any open sea at the south 
pole, as is thought to be the case at the north, and 
the ice extends unbroken to a much greater dis- 
tance from the pole. Whether this may make any 
difference in the transmission of superficial or other 
currents, I do not profess to determine. But it ap- 
pears to mo that every circumstance of difference 
should be noted. 

(19.) But to return to the general law. It may 
be observed that the effects specified indicate an 
angular difference of the revolution of the nucleus 
from the revolution of the earth, and go to prove 
it. It appears to me also that tliis angular posi- 
tion of the axis of the rotation of the nucleus in re- 
lation to the axis of the earth, while both coincide 
and cross in a common centre which is the centre 
of the earth, may probably be found to have some- 
thing to do with the singular conclusion to which 
the mathematician Biot was led, on comparing the 
results obtained by computation from the theoretical 
formulae with the observed phenomena, that, to re- 
concile the differences tolerably, the contrary poles 
or directive forces should be assumed to be infinitely 
near to one another and to the centre of the earth®. 
The Astronomer Royal, at page 103 of his " Treatise 

^ See Appendix G. 
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on Magnetism," has presented a succinct view of tliis 
theory first suggested by Mayer ; and he remarks that 
its results, though in general agreement with the 
broad facts of terrestrial magnetism, failed in accuracy 
when applied to many special cases. He also ob* 
serves upon it, " These three results, for horizontal 
force, for dip, and for total force, are not materially 
disturbed if we conceive the magnet to be excentric, 
provided that magnetic latitude is always referred to 
its centre." Why magnetic latitude must be referred 
to the centre is sufficiently evident on the view which 
we have been endeavouring to illustrate. 

It is desirable that it should carefully be observed 
whether in high northern latitudes any effect takes 
place as regards the inflection similar to what was 
found by Professor Barlow, in the experiment of his 
iron shell, between the pole of the axis of rotation 
and the thirtieth degree measured thence. What 
he has stated in regard to that peculiar feature of 
his experiment deserves fuller attention : it were to 
be wished that it might be more clearly accounted 
for ; though it has been shown by him to be in ac- 
cordance with the " conjectural law" (as it has been 
justly called by the Astronomer Royal^), that the 
tangent of the dip is equal to twice the tangent of 
the magnetic latitude. 

(20.) On the Tables which I have submitted I may 
remark that they present results which differ in 
some respects from what I had expected, but which 
appear to me so much the more instructive from their 
agreement with known laws which I had not antici- 
pated the exemplification of here. This is peculiarly 
the case in the column in which I have given the 

® " Treatige on Magnetism/' p. 97. 
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rr:7«>rr::' of ibe ir^cccion to the magnede polar 
ar-.-'r :: 'iei-liiiirlon was as 5249 to 10,fX»); whereas 
:--: m-y J..:. 1S72, if I o^rrecdr estimate the time), 
it will r.*r r-L-tiiict^i to the proportion of 672 to 10,000. 
N w if this be rlehtlv considered, it will be seen 
that it is dep^'udeiit on the relative inUtmtif of the 
ma^Tietic forces, and is not indicadve of a decrease 
of the inflecting foree, but onlr equivalent to a rela- 
tive continuous rise in the proportion which the 
h^irizontai force of the declination bears to the force 
iiifli.-cting' towanls the plane of the meridian. Whe- 
ther that continuous rise in the jrropoiiion of the 
former to the latter is to be attributed to an in- 
crease of intensitv in the former, or a decrease in 
tlie latter, facts must determine; and they do deter- 
mine it in full harmony with the relative change of 
[iroportionate intensity in the table. The inflecting 
force is dependent on the rotation of the earth, and 
at a given latitude and place it may be expected not 
to vary, certainly not to any such extent : but the 
distance of the pole of the nucleus from the point of 
ol^servation, London, has increased and is increas- 
lUjT, in the progress of its secular revolution. We 
lijivo then a necessary change of our magnetic lati- 
liidc; continuously going on; and that change of 
latitud(» is not sliglit, but will amount when at the 
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maximum to 37 degrees. In other words, our mag- 
netic latitude has continuously been becoming more 
southerly from the time when the needle passed the 
point of no decUnation, and will go on becoming 
more southerly till the magnetic pole has accom- 
pUshed one-half of its secular revolution, and so has 
come round to the plane of the meridian on the 
other side of the pole arctic. Now it is a well- 
known and established law, that the horizontal mag- 
netic intensity is greater as we are nearer to the 
magnetic equator; while on the contrary the ver- 
tical and general intensity is less^ But it is the 
horizontal intensity which we have to do with in 

* It may be satisfactory to the reader to have authority for this 
statement, and I am enabled to give him that of the Astronomer 
Eoyal : — " Proceeding in either direction, north or south, from 
this equatorial belt, the Horizontal Force gradually diminishes 
to at each pole.*' 

" There is a rude approach to the law that the Total Force at 
the magnetic poles is double that at the magnetic equator/' 

" At the end of Article 41 it was remarked that at Greenwich, 
the dip and total force are diminishing. Interpreting these by 
the remarks above, it would seem that the magnetic equator is 
approaching to Chreenwichy or the north magnetic pole is receding 
from Chreenwich, And, remarking also the westerly change in 
direction of the north magnetic meridian, from the sixteenth 
century to the year 1824, and its subsequent easterly motion, it 
would seem that the north magnetic pole has rotated round the 
terrestrial pole in a small circle from east to west, and having passed 
the point where its westerly azimuth, as viewed from Greenwich, 
is maximum, it is still continuing its course in that circle. It 
seems probable that in the fifteenth or sixteenth century it was 
situated between North Cape and Spitzbergen. It is now north- 
west of Hudson's Bay." — Sir George Biddell Airy's " Treatise on 
Magnetism," 1870, pp. 97, 98. 

In regard to the Total Force it is necessary to add that the 
maximum is not at the magnetic poles. The point of greatest 
intensity in the northern hemisphere is situated to the west of 



TuouriTTZLZ ttie propcrrifGn of the inflectmg faroe to 
the OtkicTLj^zed piisr azi^ of dednmtion. Since, 
tLer^, the tiETrestnal ladtude of the jisce has been 
eora.ttar.t, but iLe magnetic latitude has been oon- 
tinxkouhlj bfecomiiig more souiherlT as the pole of 
tLrr magnetic nucieos mored farther off, there must 
of iic-ce-iiitY take place, according to this known 
magTifrtic law, that relatire increase of the horizontal 
intciiisitj in the declination as compared with the 
inflecting force depending on the earth's rotation, 
which the Table so prominently shows. Consistently 
with this it is an admitted and well-known £act, that 
at present the horizontal intensity in Europe is in- 
creasing*. 

Since writing these pages and constructing these 
Tables, I have had the opportunity of consulting 
the Astronomer Royars valuable " Treatise on Mag- 
netism/' published subsequently to Nov. 1870', and 
am niuch pleased to observe there (pages 74, 75) 
that this rise of the horizontal force has been proved 
and measured by actual experiment and observation; 
of the method of which an interesting account is 
given (pages 53 et seq.) : and in the course of nine- 
t(ioii years from 1848 to 1867, the increase was in 
tlie j)rc)i)ortion of 29 to 30. This, it will be ob- 
H(^rvo(l, is the increase of the horizontal force as a 
wholes whereas the proportions in my Table repre- 
K(Mit tlio change in the relative amount of the two 
pi'iiuripjil constituent parts of which it is the result. 

(121.) But further, the Table thus brings to light 

lliulHon*H Hay, some 18° south of the magnetic pole. — 
Fit^^uhoh'h ** Klootricity and Magnetism," Gen. Sabine's Chart, 
aiul tho Aslroiumior UoyaPs Treatise, p. yS. 

" Krrj;usi)irs ** Klootrioity and Miignotisni/* p. 3-4. 

^ 'VUv inofaco and dodioalion an^ si> dated. 
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the reason why the needle continued for several 
years to point due north without variation ; namely, 
at London, from 1657 to 1662. For the proportion 
of the inflecting force was then so high as to be 
equal to the force of declination. At Paris the same 
effect took place, and perhaps for a still longer 
time ; for though the longitude of Paris is 2"" 22' to 
the east, yet no westerly declination of the needle 
was shown there for a year or two later than at Lon- 
don* . As the latitude of Paris is 48'' 49', while that 
of London is 51 ^^ both the inflecting force and the 
lateral intensity of declination may be greater at the 
former. And as at Paris the angle of declination, 
measured towards the pole of the nucleus, is less, as 
may be shown on the same geometrical principles, 

* Humboldt says, " twelve years later,'* reckoning erroneously 
from 1657 to 1669 ; but the needle did not leave the point of 
declination at London till 1662, while it was at the point of no 
declination at Paris probably by, or about 1664, in which the 
declination there is recorded by some 0° 4' E., but certainly before 
the year 1666, at which time the declination there is recorded by 
Halley, on the authority of Orontius Finasus, to have been 0° 0', 
while in 1667 it is given by Sir David Brewster 0° 15' west^ on 
the authority, I believe, of Picard, who is cited by Mr. Walker as 
having recorded that amount. In 1670 it was 1° SC toest ; in 
1680, 2° 40', according to Picard. (See " Encycl. Brit.'' 7th and 8th 
editions, and " Terrestrial and Cosmical Magnetism," by Edward 
Walker, M.A., the latter work highly commended by Dr. Airy.) 
I know not whether some continental attraction, similar to what 
has been alluded to above (p. 165), may have been added to 
the general causes which influenced the result : for it appears as if 
the easterly declination continued longer at Paris than at London, 
if the observations were correctly made, and have been correctly 
recorded. But it is to be taken into account that to the English, 
as a more seafaring people, the accurate observation of the declina- 
tion was of more consequence than to the Parisians ; and that 
the Paris statements of the declination, at that period, possibly 
may thus be somewhat less reliable. 
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this would account for the inflecting force maintain- 
ing its predominance or equality for a longer time 
there, so keeping the needle longer to the due north. 
I find on calculation that the proportion of the in- 
flection to the declination has been uniformly con- 
siderably greater at Paris than at London. Thus 
at Paris in 1814, at 90** of the magnetic pole's secu- 
lar revolution relatively to that place, the calculated 
angle of horizontal declination towards the pole of 
the nucleus would be 26** 56' 8"; but the actual 
declination was 22° 54' ; giving for the inflection the 
amount of 4** 2' 8'; whereas at the corresponding 
point of the secular revolution (at 90**) in relation to 
London, the calculated angle is 28*^ 15' 22% the 
observed declination 24** 23', and therefore the in- 
flection was 3° 52' 22' ; a much smaller proportion 
to the larger angle. The same is still more con- 
spicuous on comparison of the earlier stages of the 
revolution. 

It is worthy of remark that while the needle at 
Paris was a year or two later of leaving the due north, 
it turned at least a year, and, according to some 
reckonings, four years, earlier than at London from 
the point of maximum westerly declination. The 
latter circumstance so far accords with the easterly 
longitude of Paris : the former was an apparent 
anomaly, but meets partially with its solution now. 

(22.) In regard to the dip it is at once evident 
that the deflection towards the centre would cause 
the needle to be vertical at a slightly lower latitude 
than the real pole of the axis of the nucleus, and 
accounts for its being observed in latitude 70** 5', 
instead of 71° 30' north. 

In regard to the very perceptible and gradual 
diminution of the deflection after passing the quad- 
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rature which is shown in the last column of the 
Table, I think it is to be attributed to the influence of 
the south magnetic pole upon the needle becoming 
gradually more sensible. For up to near 80'' of the 
secular revolution, the magnetic latitude of London 
was higher than its geographical latitude ; but then 
it became equal ; and since that time lower ; and is 
still gradually becoming lower, as the north magnetic 
pole is steadily moving farther away, while at the 
same time the angular horizontal declination, and 
still more the inflection, are becoming less. 

Whether this increasing influence of the south 
magnetic ray may by and by, when the north mag- 
netic pole approaches its extreme of distance from 
us, be suJBScient to do more than counterbalance the 
central deflection, so as even to diminish the dip 
below what I have in the Table indicated as the mini- 
mum of the direct angle to the north pole of the 
nucleus, time and observation will show. But the 
fact that it is not yet equal to it, shows that no 
material error has resulted from the method which 
has been pursued, by which these several powers 
have been analyzed and separately brought out, in a 
form which I hope may render them capable of dis- 
tinct comparison, and eventually of more accurate 
determination. 

(23.) The existence of a relation between mag- 
netism and gravitation has already been alluded to, 
as well as the impression entertained by some scientific 
men that gravitation would eventually be found to 
resolve itself into a resultant of the same power. 
However far the two may yet seem from identifica- 
tion, there are points of very remarkable correspond- 
ence which have presented themselves, among which 
is the law, which may be cpnsidered now fully and 
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demonstrably established* in regard to magnetism as 
well as gravitation, that the force is inversely as the 
square of the distance ; together with the remark- 
able similarity in both as regards the solar and lunar 
influence in the production of tides. I recur to the 
subject now in order to remark one further point in 
which the analogy of the two may suggest the appli- 
cation of a principle to magnetism which is known 
to hold in reference to gravitation. It is well known 
that the centrifugal force in the rotatory movement 
of any body counteracts to a certain extent the cen- 
tral attraction of gravity, and is therefore in one view 
equivalent to a diminution of it. Now in the rota- 
tion of a sphere this centrifugal or tangential force 
diminishes as wo recede from the equator, and is 
nothing at the poles. It is also experimentally proved 
that rotatory movement affects the magnetism of an 
iron sphere, and that this peculiar effect is nothing 
at the poles of the axis of rotation. It is moreover 
the tangential force which produces the pecuhar 
effect, for it is reversed according as the sphere re- 
volves towards the needle or from it. Considering 
then that the nucleus of the earth is rotating, and 
that its rotatory centrifugal force diminishes in the 
direction of its poles, and considering that the point 
in each hemisphere where the central attraction of 
the nucleus is undisturbed and undiminished by this 
tangential force is the point corresponding to the pole 
of its axis produced, this may give rise to a direc- 
tive force inclining towards that pole, and which 
would act vertically downward at that point. This 
principle is to be distinguished from that of the ge- 
nerating of electric cuiTents formerly adverted to ; 

* Sir George Biddell Airy*s " Treatise on Magnetism," p. 05. 
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but both principles must be regarded and taken 
account of; and it is a recognized fact that the dip- 
ping needle is at right angles to the direction which 
earth-currents of electro-magnetism tend to assume®. 
(24.) In regard to the part which electric currents 
may have in magnetism, Ampfere showed that a coil 
or helix of wire, through which an electric current is 
passed, will show the properties of a magnet having 
its two extremities as north and south poles ; and ho 
proposed a theory according to which magnetism is 
no longer to be regarded as distinct from electricity, 
but resolves itself into it. The magnetism of the 
earth itself was explained by him as resulting from 
currents of electricity constantly traversing it in a 
direction from east to west. Sir Humphrey Davy, 
in a letter on the magnetic phenomena produced by 
electricity (read November, 1820) published in the 
" Philosophical Transactions," vol. cxi., mentions in 
note some circumstances which are unfavourable to 
Ampere's theory of the identity of electricity with 
magnetism, but avoids pronouncing upon it. On 
these matters, and on this theory, I may refer 
the reader to Mr. Brooke's "Elements of Natural 
Philosophy ^" where they are briefly and clearly 
stated and illustrated. Mr. Brooke remarks, " It is 
unquestionable that, opposed as this view is to all 
previously received conventional theories, it is entirely 
in accordance with every discovery in electro-mag- 
netic induction, as well as with all other observed 
facts in electricity and magnetism." The cause, in- 
deed, to which Ampere ascribed the origin of these 
electric currents, namely, the supposed chemical effect 

• Ferguson's " Electricity and Magnetism," p. 176, No. 112. 
' Ed. 18C7 (J. ChurchiU & Sons, London), Nos. 873—884, 
especially 888-4>, p. 496. 
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of a nucleus consisting of those metallic bases of the 
earths which were discovered by Sir Humphrey 
Davy, acting upon the surrounding oxidized layer, 
has been justly remarked by Humboldt to be untena- 
ble, on the ground of the great mean density of the 
earth (5*44) when compared with the specific weight 
of potassium (0'865), of sodium (0'972), or of the 
metals of theearths (1*2)*. Again, the fact that electric 
currents of a superficial nature on a sphere will pro- 
duce effects upon the magnetic needle similar to the 
actual phenomena has been experimentally demon- 
strated by Barlow ; but the Astronomer Royal has 
shown that the cause of terrestrial magnetism cannot 
bo superficial, but must be very deep *. But it is in 
full consistency with these weighty opinions, that a 
nucleus, revolving upon an axis angularly inclined to 
the axis of the earth's rotation, would generate deep 
electric currents, between the nucleus and the inte- 
rior hollow sphere of the earth within which it moves. 
Nor is it unlikely that those currents should be from 
east to west, though the rotation both of the nucleus 
and of the earth be from west to east ; because the 
currents would arise not from the rotation of the 
two, so far as they concurred in the eastward direc- 
tion ; but from the difference of the two rotations. 
It is difficult at first to form a distinct idea of the 
efibct of the revolution of a spherical nucleus in the 
hollow interior of a revolving sphere, incUned at an 
angle to its axis of rotation. But if the reader take 
an artificial terrestrial globe, and elevate the north 
pole 18 i degrees above the north point of the hori- 
zon, and, having fixed the quadrant of altitude at the 

* Humboldt, " Cosmos," vol. i, p. 187 note, and p. 234. 

^ Sir George Biddell Airj's ** Treatise on Magnetism," p. 101. 
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zenith, conduct it to the east point of the horizon, 
the globe may then, for the time, be taken to repre- 
sent the nucleus, and the wooden horizon, together 
with the brass meridian and the quadrant of altitude, 
may furnish a sort of rough skeleton of the sphere 
of the earth within which the nucleus moves. Select 
then some point on the globe under the brazen meri- 
dian a little to the north of the equator, and, keeping 
an eye on that point, let the globe be moved one 
quarter of a revolution on its axis towards the east 
(the quarter revolution maybe measured by the hour 
circle). The point of the supposed exterior sphere 
which was at the zenith being assimaed to have 
revolved in the same time, in the direct line of the 
quadrant, to the east point of the horizon, the pre- 
viously selected point on the globe will have passed 
obliquely under the quadrant, at an angle in- 
clining towards the north of east. In the opposite 
part of the revolution it will incline towards the 
south of east. But if, now, the rate of rotation of 
the free nucleus be assumed more rapid, on the re- 
cognized principle that the time of a revolution is in 
proportion to the volume of the revolving body, then 
the' rotation of the main body of the earth, falling 
relatively behind, or to the west, may thus produce a 
westerly magnetic current upon the nucleus. The 
secular revolution of the magnetic pole is also, as 
has been remarked, in the westerly direction'. 

(25.) There is a further fact regarding the mag- 
netic intensity which, though it may not be fully 
explained, may be noted in this place, as it offers one 
singular point of suggestive correspondence. The 
maximum total intensity in the north-western regions 

* Above, pp. 119, 120, and Appendix A. 

N 
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is not where the dip is vertical ; but it was found to 
bo in North America about 18 degrees south of the 
magnetic pole, and to the west of Hudson's Bay*. 
Now as the magnetic pole is in that estimate assumed 
to be between 19** and 20** from the geographical pole, 
(which is slightly more than its real distance), we 
shall not be far wrong in concluding that, taking the 
magnetic pole at 18^^** distance from the pole arctic, 
the place of maximum intensity is in that parallel of 
magnetic latitude which passes through the pole arctic, 
and is at that part of the parallel of magnetic latitude 
which is farthest from the pole arctic. In reference 
to this it may be remembered, in Mr. Barlow's expe- 
riment, that at the latter pole, answering to the pole 
of rotation of his iron shell, is the place at which the 
inflect uuj force would be absolutely nothing. If, then, 
the effect of polar declination be produced, as on 
Barlow's theory, by a circling current of electricity, 
that current, in the circle of that parallel of magnetic 
latitude, passes through the point at which the coun- 
ter magnetic effect of the earth's rotation is nil, 
namely, the geographical pole. It also intersects the 
corresponding parallel o{ arctic latitude in two points, 
each of which is 120 degrees from the place which is 
said to be that of maximum intensity. Thus it seems 
to be at the farthest remove possible from the coun- 
teracting influence ; and it may be on this account 
that the intensity is found the greatest. 

(26.) I have not thought it necessary to enter here 
into any consideration of the theories ofHansteen or 
of Gauss. Of the former the Astronomer Royal has 



' See General Sir Edward Sabine's Dynamical Chart, in Keith 
Johnston's " Physical Atlas," and Fer^son's " Electricity and 
Magnetism,'* p. 32. 
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remarked that "nothing has resulted from his 
theory." Of the latter he speaks in highly compli- 
mentary terms ; and it may be added that we are 
much indebted to Lady Sabine for the English trans- 
lation of his diflEicult and elaborate treatise, which 
was pubUshed by her in the second volume of Taylor's 
" Scientific Memoirs," having previously received 
the careful revision of Sir John Herschel. This 
theory, assuming the general but irregular distri- 
bution of magnetism in the earth, aims at determining 
how it will act at different points on the earth's sur- 
face, from having in each case the magnetic elements 
of eight stations given at a suflBcient distance from 
each other. Its office was thus an attempt to sup- 
plement observation, at those places where it could 
not be or had not been obtained, by probable deduc- 
tion based on mathematical principles. Its pubUca- 
tion strengthened the grounds on which a desire wa^ 
felt for more complete and trustworthy data than 
were possessed by M. Gauss in 1839. But on the 
subsequent scientific expedition of Sir James Ross 
to the antarctic regions, it was found that the theory 
failed to reproduce in the southern hemisphere the 
peculiar and characteristic features of the terrestrial 
magnetism which were so well established by obser- 
vation, and tolerably represented by the theory in the 
northern hemisphere. The result of the calculations 
was "found to difibr widely from the facts made 
known by the survey'." " The strong objections," 
observes Sir Edward Sabine, " to receiving on less 
than conclusive evidence so improbable an anomaly 
as this diversity in the two hemispheres, tended, 

• Gen. Sir Edward Sabine, Pres. Royal Soc, " Phil. Trans.," 
1868, p. 881. 

n2 
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without doubt, greatly to stimulate the endeavours of 
those who desired to render the facts of observation 
in the southern hemisphere more commensurate with 
the theory in which they were employed." Ascribing 
this failure of the theory, as it had been provisionally 
applied, to the deficiency of data furnished by the 
previous observations, General Sir Edward Sabine 
has, in the "Philosophical Transactions" for 1868, sup- 
plied fresh numeral coefficients for the application 
of the theory ; but the result of these remains to be 
tested. A lesson of caution has been learned as to 
the degree in which it can be trusted in advance of 
observation ; and yet it appears to be only in the 
laborious approximate adjustment of probable details 
to supply deficiency of observations that its value 
consists. The secular variations of the needle are 
wholly unaccounted for by it. The anomalous diver- 
sity in the two hemispheres shows that the physical 
cause cannot be assumed to be such a general though 
irregular distribution of magnetism in the earth as 
the theory supposed ; and as far as regards the solu- 
tion of tlie physical problem, the result of M. Gauss's 
tlieory may partly be judged from the concluding 
words of the Astronomer Royal's Treatise : " On the 
whole we must express our opinion that the general 
cause of the earth's magnetism still remains one of 
the mysteries of cosmical physics." 

If, as I venture to hope, the missing links, not . 
known to have been at hand, have in the present 
work been so brought together as to present the 
means of removing for the future this reproach of 
science, the laboiu' which I have expended on this 
subject will have a fruitful result, while the simplicity 
of the methods adopted may have the effect of some- 
what opening the field of thought to many, to whom 
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it had been uimeeessarily sealed in the formula9 of 
the higher mathematics, by more scientific writers. 

(27.) Another important consequence follows from 
the general cause which has been indicated. Tho 
principal magnetic poles, being the poles of the axis 
of revolution of the nucleus, are the points of no 
friction between the nucleus and the main body of the 
earth, and, so far as temperature depends on the 
earth apart from the sun, they may therefore be 
expected to be, as they are practically found to be, 
the points of lowest temperature, or, as Sir David 
Brewster has expressed it, "the poles of cold." There 
may thus also be expected to result a certain general 
conformity between the isothermal lines, or lines of 
equal temperature, and the magnetic isoclinal or iso- 
dynamic lines ; and such has been remarked to exist. 
It will follow from this that, as the magnetic pole 
is receding from us in its secular revolution, the 
temperature of the British isles should be now gra- 
dually becoming somewhat warmer, so far as depends 
on internal terrestrial causes, until the magnetic pole, 
in its secular revolution, shall have passed, by some 
considerable distance, the opposite point of tho great 
circle of the meridian of London. For it is to be 
observed that the secular period of maximimi cold in 
England depending on this cause would not be the 
time of no declination of the needle, about 1660, 
when the magnetic pole was between London and the 
north pole of the earth, though the cause was then 
most directly operating, but it would be some time 
after ; on the same principle that the coldest time of 
the year was found in the polar regions to be in 
February, and the coldest time of the night is not 
midnight but between two and three o'clock in the 
morning, and the hottest time of the day not noon 
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assumption of an exactly determined position or mag- 
nitude of the nucleus, but as giving a definite sliape 
to reasoning which admits of being adapted to such 
modification of the details as the case may be found 
to require. In taking as the basis of my calculation 
the distance of the magnetic pole 18 J^** fi'om the north 
pole of the earth's axis, I have adopted a position as 
to latitude in agreement with that found from Capt. 
Parry's observations in 1819, which seems suflficiently 
supported, notwithstanding other somewhat varying 
facts, which is near the medium of the varying cal- 
culations, and which is certainly so far from being in 
excess as to polar distance, that it is 1** 24' 43" within 
that observed by Sir James C. Ross, and half a 
degree less than Hansteen's ultimate allocation of it, 
while it corresponds also to certain astronomical facts 
and a consistent theory. 

I have assumed the south pole of the nucleus of 
the earth, if produced to the surface, to be diametri- 
cally opposite the north. Yet this may not be exactly 
so as regards measurement, because, in the diurnal 
revolution both of the globe and of the nucleus, it is 
the centre and axis of gravity which have to be con- 
dered, and these may not exactly coincide with the 
centre and axis of measurement, and a smaU devia- 
tion at the depth of the pole of the nucleus might be 
considerable when produced to the surface. Yet it 
seems unlikely that the difference should be great. 

(29.) There is an astronomical element which may 
enter into the solution of the problem. In Propo- 
sition III., page 5, it has been pointed out that the 
tilting of the moon's axis and equator in relation 
to her orbit may be considered a consequence of 
the change of the earth's axis, and of the shifting of 
the protuberant mass of the earth's ocjtnitor from 
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the plane of the moon's orbit. The inclination of 
the moon's equator to her orbit is, as has abeady 
been stated, 6° 39', while the inclination of her orbit 
to the plane of the earth's orbit, the ecliptic, is 
5° 9' ; so that the plane of the moon's equator leans 
V 30' on the other side of the ecliptic. Now the 
question arises, — Is the amount of 6° 39' in the 
tilting of the moon's equator what was to be ex- 
pected as the effect of the tilting of the earth's 
equator by her change of axis 18 J^ degrees? 

The estimate of 18i^° here may not be quite exact, 
having been obtained from the inclination of the 
earth's ecjuator to the ecliptic, by subtracting the 
inclination of the moon's orbit, neglecting the 9' (or 
(8' 49'') , which are over the 5° in that inclination : 
and if the inclination of the earth's equator to the 
ecliptic, which slowly varies, were taken at its pre- 
sent amount, 23° 27' 23*, the change of axis, on that 
supposition, would be 18° 18' 23". But there is 
more probability of its having been above rather 
than below 18J°, since the obliquity of the ecliptic 
was probably above its present amount. That in- 
cUnation has been slightly and slowly decreasing for 
the last two thousand years ; and, as has been men- 
tioned on the authority of the Astronomer Eoyal, 
in May B.C. 585 it was 23'' 45' 55". Whether, at 
the remoter period which we are now concerned 
with, it was less than that last amount, I cannot 
now say. But we shall take the estimate of the 
change of axis not beyond the mark, and suflSciently 
near for our purpose, at 18^°. 

It will be borne in mind that the question we have 
now proposed to examine is one, not of the measure of 
the force of gravitation, which varies with the square 
of the distance, Init of the angle or direction given 
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to the position, which is modified by the distance 
and not by its square. And, moreover, if, as most 
likely, the eflFect in question took place suddenly at 
one time, so it may practically be regarded as having 
taken place at one distance, though some oscillation 
might possibly follow for some time, gradually sub- 
siding. 

Now the elements which enter into the determina- 
tion of this question are the following : — The moon's 
distance in semi-diameters of the earth ; the earth's 
radius ; the moon's radius (each in miles, according to 
the equatorial diameter, which is the greatest) ; the 
relative proportion of the weight of the moon to the 
weight of the earth; and the number of degrees 
which the earth's axis was shifted. 

The two first of these, if multiplied together, pro- 
duce simply the moon's distance in miles ; and that 
distance varies from 251,940 miles at the farthest, 
to 225,720 at the nearest ; the mean distance being 
238,828 miles. But, within these limits, we are at 
liberty to assume the distance to have been greater 
or less than the mean, as the case may require. The 
earth's equatorial semi-diameter is 3,963 miles. The 
moon's equatorial semi-diameter is 1082*5 miles. 
The proportion of her weight to that of the earth 
is, according to the Astronomer Royal, as 1 to 80 ; 
according to Mr. Adams, as 1 to 81 '5 •\ Of these 

• The late Mr. Edmund Beeket Denison, in his excellent little 
work, " Astronomy without Mathematics,*' says, " Newton, from 
imperfect measures of the tides, made the earth 40 times as 
heavy as the moon, and Laplace, 70 : Mr. Airy called it 80 in 
1856. Mr. Adams's figure is 81*5, making the moon *0123 of 
the earth, an easy figure to remember. Sir J. Herschell lowers 
the moon to one 88th of the earth.*' A correction of the measure- 
ment of the sun's distance lately made by astronomers would, as 
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several particulars it will be observed that the dis- 
tance of the moon would operate to diminish the 
number of degrees which she would be tilted by the 
earth, but the great proportional weight of the earth 
would, on the other hand, operate to increase it. 
The elements may therefore be combined in a com- 
pound proportion as follows : — 

As the earth's radius (iJ), multiplied by the moon's 
distance measured in semi-diameters of the earth 

(I). 

To the moon's radius (r), multiplied by the inverse 
proportion of her weight to that of the earth (-\ 

So are the number of degrees which the earth was 
tilted in her change of axis (say 18J^**), 

To the number of degrees which the moon would 
be tilted in consequence (ir). 

(2?x - : rx - : : 18^^ : ct). 

Now the product in the first term is plainly just D, 
the moon's distance in miles (if the radius be mea- 
sured by miles), and this therefore will be the first 
term of the proportion. The distance may be taken 
at the mean, adding or subtracting so much, within 
the range of her eccentricity, as, on trial, shall suf- 
fice to give the actual amount of the inclination of 
the moon's equator. 



Mr. Denison points out, according to one method of measurement 
by reference to the planet Venus, increase the estimate of tho 
moon's weight, from Mr. Airy's figure of 80 to about 83 ; and by 
another independent method, he makes it 82*8. (Pp. 120, 228, 
230.) It is obvious that the proportions to be now stated would 
be modified in their results by a small difference in this estimate 
of the moon's weight, or of the inclination of her axis, so that the 
results must be taken only as approximate. 
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The following proportions give the answer in 
general accordance with the fact, within limits de- 
pending on the future more perfect determination of 
part of the data : — 

1. Assuming the earth's change of axis to have 
been 18i^**,then on Mr. Adams's estimate of the moon's 
weight compared with the earth, namely, as 1 to 
81'5, I find on trial that we must take the moon's 
distance at the time to have been about 6606 miles 
beyond the mean distance of 238,828 miles ; and the 
proportion will stand thus : — 

Moon»« Moon'g i?Jfi?LPK: i?SSK'. Bflfbct on Moon's 

Diiitance. Radin*. ^"^^^^ ^ "^ 

245,434 : 1082-5 x ^ : : 18^° : 6^ 39' 0*048'' 

Or, inverting the operation, to find the moon's dis- 
tance at the time, from the degree of her tilting. 

Moon's distance. 
Miles. 

6° 39' : 18^ 30' : : 1082-5 x ^( = 8822375) : 245,434-49 

2. Substituting the Astronomer Royal's estimate 
of the moon's relative weight as given by him in 
1856, which was as 1 to 80 of the earth's weight, 
then, taking the earth's change of axis as before at 
18J^°, the moon's distance at the time of the occur- 
rence would be foimd by the same proportion to be 
240,917-318 miles. 

3. On Mr. Denison's estimate of the moon's pro- 
portionate weight, as 1 to 82*8, for which he shows 
very plausible reasons, arguing also that the Astro- 
nomer Royal's estimate in 1856 becomes now at least 
this, in consequence of the altered estimate of the 
sun* 8 distance since adopted, — then, on the same 
estimate of the change of axis, 18J^°, the same pro- 
portion would give the moon's distance at the time 
of the occurrence 249,349*4 miles. 
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All these measurements are beyond the moon's 
mean distance, but considerably short of her greatest 
distance, which, as already stated, is 251,940. 

It is obvious that these results tend so far to con- 
firm the view that the oblique position of the moon's 
axis has been caused by a change of the earth's 
axis, and are in agreement with the assumed amount 
of that change (18 J^"") within moderate limits, as well 
as with the general reasoning in the preceding pro- 
positions; though they can be considered as yet 
only approximate, awaiting more accurate data in 
some particulars. Under certain supposable con- 
ditions they may also hereafter afford the means of 
testing some further conclusions, because the moon's 
distance is not arbitrary but dependent upon her 
position in her orbit, which stands connected with 
measures of time. 

(30.) Before leaving this proposition, I desire to 
reniiDd my readers that, however far the results are 
from preconceived opinions, the reasoning contained 
in it does not rest upon hypothesis. It is not hypo- 
tliesis that the lieaviest things fall lowest when free 
to adjust their relative position by their specific gra- 
vities. It is not hypothesis that the relative specific 
gravities of gold, (juicksilver, iron, and other terres- 
trial substances, are as have been stated. It is not 
hypothesis that the density of the globe of the earth 
is double that of its superficial rocks, demonstrating 
that the substances in the interior have, especially 
towards the centre, largely arranged themselves in 
conformity with the above natural law. It is not 
hypotliesis that a revolving globe of iron shows those 
magnetic effbcts upon the needle which Mr. Barlow's 
experiments have proved. Nor are the other mag- 
netic facts which have been stated matter of hypo- 
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thesis. Neither is it hypothesis that the inclina- 
tion of the moon*s equator to her orbit is as has 
been stated ; or that it bears the stated proportion to 
the inclination of the earth's equator to the ecliptic. 
And so of other things. In short, the measure in 
which uncertainty enters into the conclusions which 
we have arrived at is much less than at first sight 
may have appeared. 



PROPOSITION xvn. 

IN the rotation of a slightly oblate spheroid (as 
ABDE) having a fixed centre (C), and free 
movement in other respects, if a considerable weight 
be added to the one side (as at i'^) at an oblique angle 
to the equatorial line of the rotation (ED), the efibct 
will be to change the equatorial Une, bringing it 
towards F by the centrifugal force, 
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and consequently to change the axis of rotation, till 
tlie balance is adjusted ; as from AB to AB". 

If on the other hand a portion of the weight be 
removed, as at G, or its momentum be diminished 
by bringing it nearer to (7, the effect as regards the 
point G will be the opposite, that is, the equatorial 
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line will recede farther from G, till the ba- 
lance is readjusted, and the pole A will recede 
with it. 

If F and G be on the same side of the axis, 
but on opposite sides of the equatorial line, the 
axis will be similarly affected by the one as by 
the other. 

Now the earth is so nearly a perfect sphere that it 
would be impossible to represent the small propor- 
tionate difference of the polar and equatorial diame- 
ters on the largest artificial globes which are made, 
which would be but as the thickness of the paper, 
and varnish with which they are covered. But the 
nearer the spheroid is to a perfect sphere the more 
sensibly, in proportion, will such an accession or 
subtraction of weight tell upon the position of the 
axis. For a perfect and exactly balanced sphere is 
indifferent to any position of its axis, and will change 
it on a slighter impulse, as any one may see who 
touches a spherical body floating in water. If the 
earth had been as oblate as the planet Jupiter or 
Saturn, a change of axis would have been more diffi- 
cult to conceive and to account for. But the causes 
which produced the falling in of a great continent in 
the Pacific Ocean might by that occurrence itself af- 
fect the axis of rotation ; for by that occurrence the 
weight was shifted nearer to the centre, as at'G. 
Water, which occupied the vacant space only up to 
the sea level, is itself lighter than the rocks ; there 
was therefore a very great shifting of the weight, and 
loss of its leverage power and momentum. Further, 
if the earth has a nucleus, either fluid or freely gra- 
vitating in a fluid, that nucleus did not require to be 
turned, in the change of axis, and its weight, (more 
than equal, probably, to a fourth part of the weight 
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of the whole earth)* is to be deducted from the mass 
of the globe in this consideration. It is fiirther to 
be considered that the longer the arms of a balance, 
when nicely adjusted, the more sensitive it is. But 
the distance of the surface from the centre is the arm 
of the balance in the earth's equilibrium. The weight 
of the nucleus may reasonably be taken, as above, one 
fourth of the weight of the globe ; its diameter at 
3462-8 miles. While therefore a quarter of the earth's 
weight is thus to be subtracted, each arm of the ba- 
lance is elongated by aline of 1731 '4 miles interposed 
between the centre and the remaining weight of the 
earth on which the change would operate ; and that 
weight being in exact equipoise on the two arms of 

' The solid contents of the earth are given by Mr. Denison 
as equal to 259,845 millions of cubical miles (more exactly 
259,845,072,6*39). The solid contents of a sphere are to those of 
the inclosing cube a little more than one half, — more accurately 
•523G. Taking then that proportion of the cube of 3162*8 miles, 
it gives a sphere of 21,741, 116,307*729 cubic miles as the nucleus 
of the earth, rather more than one-twelfth of the earth's bulk. 
Then taking one-third of this at the specific gravity of gold 
(10*358), one-third at the specific gravity of quicksilver (13*6), 
and one-third an equal mixture of the two, or their medium 
weight, the total weight of the nucleus would be 358,271,855,635 
times a cubic mile of water. This is considerably more than a 
quarter of the weight of the globe of the earth, which at 5*5 for 
the mean specific gravity, would amount to 1,429,147,899,515 
times a cubic mile of water. Lieut.-Col. James, from experiments 
with a plumb-line at Arthur's Seat, Calton Hill, and the Pent- 
lands, calculated the earth's mean density to be 5*316. Another 
estimate makes it 5*4. The Astronomer Royal, from some ex- 
periments made in a coal-mine at Harton, calculated it to be as 
much as 6*566. The estimate adopted above (5*5), which was 
that of Newton and Laplace, may be sufficiently near for our pur- 
pose, and the allowance of weight made for the nucleus would 
leave the mean density of the rest of the earth still about 4}, 
while the surface rocks are only about 21. 
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the balance, one half only is to be considered in re- 
gard to the proportionate effect of any weight added 
or subtracted on one side, because the opposite scale 
in equipoise contains one-half. It cannot be thought 
that the falling-in of a great continent in the Pacific 
Ocean on the south side of the old equator would be 
without some sensible effect upon the balance ; it 
being equivalent to shifting the weight upon the one 
side materially nearer to the centre. Neither does it 
appear necessary to resort to Sir Charles Lyell's 
favourite stop-gap hypothesis of a few hundred thou- 
sand, or so many millions of years. If part of the 
subsidence be still going on, as he thinks to be indi- 
cated by the coral islands, that would no more show 
the whole to have taken place at the same rate, than 
the droppings from the eves, an hour after a thunder 
storm, would give the measure and rate of the rain- 
fall during the storm. 

By what cause a sudden falling-in of a great conti- 
nent in the Pacific might be produced, is not unlikely 
to be asked. That question does not fall strictly 
within the present abstract proposition ; and it might 
suffice here to say that, assuming that sudden event 
to have taken place, it would tend, according to the 
present proposition, to shift back the north pole of 
the axis of rotation nearer to Europe : for, to take a 
rough general illustration, if, on the above diagram, 
the sunk continent were represented locally at 6r, 
Europe would be at i/, or thereabouts. It may be 
convenient, however, to indicate briefly in this place 
the probablo answer to that question. 

Kow, as has been pointed out, the first effects of 
a great meteoric fall of extra-telluric matter upon the 
earth would be balanced by an adjustment of the 
waters of the ocean ; and for a considerable time, on 

() 
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the occuirence of some successive meteoric showers, 
this process of adjustment would go on without dis- 
turbance, gradually accumulating a great weight of 
waters more than formerly in the South Pacific. But, 
as the proverb says, it is the last straw that breaks 
the camel's back. The weight of waters thus accu- 
mulated seem to have become equal to the utmost 
that the underlying strata could bear. One more 
dense meteoric November shower. One more rush 
of additional waters to the South Pacific, and the 
imder strata of a vast tract there gave way, and fell 
in. A great continent there, on which the sea had, 
for some centuries, from time to time been rising, 
sank down, leaving only some mountain-tops above 
water, or near enough to the surface for coral insects 
to commence their operations on. The effect upon 
the earth's balance was immediate in changing the 
axis of revolution and shifting back the north pole, 
as has been described. There followed a deluge on 
the 17th day of the second month, that is, two days 
after the full moon of November, the month of the 
meteoric showers. How that flood necessarily re- 
sulted will bo shown in its due place. 

Corollary. — As the change of the earth's axis of 
rotation appears to have taken place in a way which 
was in conformity with the above proposition, it 
hence follows that there loas a fixed centre; or, in 
other words, that the change took place around a 
central nucleus, which was not affected by it, but 
retained its old axis. For had the whole earth, 
centre and all, changed its axis, the movement of 
the pole would have been different. And had the 
mass of the earth remained unaffected, and only a 
superficial shell, of 25 miles thickness or so, changed 
its relative position in relation to the main body of 
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the earth and its axis, while the latter remained as 
before, the case then also would have been markedly 
diflTerent, because it would not have been a case of 
change of axis at all, but a change of superficial 
adaptation to the same axis. Such appears to be 
the case assumed in the hypothesis of Mr. Evans, 
alluded to by Sir Charles Lyell in the second volume 
of his " Principles of Geology" (p. 208). 







PROl^OSITION XVIII. 

PROBLEM. — On the facts and principles above 
stated, to find approximately the probable posi- 
tion of the former equator of the earth's revolution, 
and to compare the effects which must demonstrably 
have resulted from the sudden change of the axis of 
rotation, with the known facts of geology, history, 
and experience, and particularly in regard to the 
deluge. 

Without stating here in detail all the grounds 
wliicli load me to the selection, let it be assumed that 
the north pole was in latitude 71 J°, and about longi- 
tude lOo"" west from Greenwich. The reasons for 
taking a latitude of 18^ degrees distant from the pre- 
sent pole have already been given : the longitude 
must be somewhere on the opposite side from that 
of Siberia; and the one selected will, I think, be 
found to agree best with the direction of the con- 
tinents and mountain-chains, bringing them more 
nearly into correspondence with the meridian, or into 
the transverse position in relation to it. 

Take a terrestrial globe, elevate the north pole 71 J* 
above the north point of the horizon, and bring the 
longitude just given to the brazen meridian, so that 
the assumed position of the former north pole in 
latitude and longitude may be at the zenith of 
the globe, every where equidistant from the wooden 
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horizon. Then with a hair pencil, and a little lake 
or other water-colour, wliich may afterwards be re- 
moved without injury to the globe, describe a line 
round the globe, using the wooden horizon for the 
ruler. That circle will represent the former equator 
of the earth. 

In order to assist the reader who may not have a 
globe at hand, I subjoin a small projection of the 
globe with that pole and equator, sufficiently accurate 
for our present general purpose ; and have indicated 
on it also the altered position of the present or neu) 
equator, so as to assist the conception of the amount 
of change in reference to the various countries of 
the world. 

The effects of such a position of the axis upon the 
climate of the various countries of the world will be 
manifest at one view. All the continents and islands 
of the old world, that is, of the eastern hemisphere, 
had a more southerly latitude than now. The con- 
tinents and islands of the western hemisphere had a 
more northerly. Siberia was in a mild and genial cli- 
mate, with a great open sea to the north from about 
latitude 60"*, while the polar circle at that time was 
far removed from it, at latitude 85°. The torrid 
zone also was restricted on the other hand ; the 
tropics being b"" on either side of the equator, as 
they are indicated in the dotted lines. The range of 
the temperate zone was much greater. The climate 
of India was more intensely hot. That of the West 
Indies, on the contrary, was much farther removed 
from the equator. The climate of Jamaica and of 
Vienna was nearly equalized, the former being only 
two degrees more southerly in latitude. The equi- 
noctial line passed through the southern part of the 
Red Sea. The Britisli Isles had a much warmer 
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climate. The Scandiuavian peninsula was mild and 
genial. Iceland, Nova Zembla and Spitzbergen 
were temperate. Cape Horn and Tierra del Fuego 
were much warmer. New Zealand was warmer. 
Austraha cooler and more equable. Hudson's Bay, 
though much more to the north, had its most north- 
erly part five degrees from the more restricted 
polar circle. North America was probably more 
equable ; cooler in summer, but with a winter less 
severe. 

There is another class of effects to be next consi- 
dered, arising from the oblate figure of the earth, and 
from the fact that the solid land would less readily 
adapt itself to the alteration in the position of the 
equatorial protuberance, than the waters of the sea. 
In those countries which were formerly in a consi- 
derable degree nearer the equator, the land then lay 
relatively lower than now : in those which were for- 
merly farther from the equator, the land stood then 
relatively higher than now. To take an instance in 
the islands of the Eastern Archipelago, Borneo, 
Sumatra, Java, Celebes, and New Guinea he ten or 
twenty degrees south of the old equinoctial line : but 
the present equator passes through the three former, 
and near the others. Australia also has been brought 
much nearer to the equator. The necessary effect is, 
that the change from the old to the new equator 
brought the sea-level much higher in relation to all 
these lands, and made them separate islands; whereas 
formerly the land stood relatively higher, so that, ex- 
cept where the sea exceeds in depth the amount of the 
rise of sea-level which resulted from the change, they 
were all united to the continent with the Malay penin- 
sula, or with one another and Austraha. In like man- 
ner,when,by thechange of axis, the equator wasbrought 



PROP. XVllI.] AND SCRIPTURAL RECORD. 199 

much nearer to the West India Islands, the sea there 
also rose relatively upon the land ; and it seems to me 
not improbable, on this ground, that the whole range 
of those islands, including the Caribbean Sea, may, 
in the former condition of the world, have been a 
continuous portion of the South American continent. 
On the other hand, upon the same principles, Europe, 
Egypt, Nubia, and Abyssinia, with the northern part 
of Africa, including the desert of Sahara, lay lower 
in relation to the level of the sea ; and by the change 
of axis the relative level of the land was raised. In 
the high latitudes the same effect would be more 
conspicuous in degree, and the north coast of Scan- 
dinavia might be expected particularly to exemplify 
it. The same would be the case in the rising of the 
coast-level of South America, because, by the change 
of axis, the equatorial protuberance of the ocean was 
removed farther from it. 

Before proceeding to consider other demonstrable 
effects of the change, it may be as well to compare 
those already indicated with known facts, or with 
the recognized deductions from geological evidence. 
It has been pointed out that the latitude of Vienna 
and that of Jamaica were, prior to the change of axis, 
nearly in agreement, the former being only two de- 
grees more northerly. And what is the evidence of 
geology upon this very marked point. " If we turn," 
says Sir Charles Lyell*, " to the Upper Miocene for- 
mations of the West Indies, those, for example, of 
Antigua, San Domingo, and Jamaica, we discover in 
them species of corals similar to those found in beds 
of the same age at Vienna, Bordeaux, and Turin, and 
some of which, as Dr. Duncan has shown, have a 

» " PrinciplcB of Geology,*' vol. i. p. 201. 
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near affinity to species now living in the South Sea, 
Indian Ocean, and Red Sea. They lead irresistibly 
to the opinion that there was a much greater analogy 
in those ages than there is now between the tempe- 
rature of the West Indies in lat. 18** and that of 
Europe in lat. 48°." 

" The Upper Miocene flora and fauna of the whole 
of Central Eiu'ope afford unmistakable evidence of a 
climate approaching that now only experienced in 
subtropical regions. In one of the newest deposits 
of this Upper Miocene formation, Professor Heer has 
detected, at Oeninghen, in Switzerland, the leaves, 
fruits, and sometimes flowers of about 500 species of 
plants, in which we find a near resemblance to the 
(present) flora of the Carolinas and other Southern 
States of the American Union. After selecting 483 
of these species as capable of comparison, specifically 
or generically, with plants now Hving, he finds that 
131 are such as might be referred to the temperate 
zone, 266 to a subtropical, and 85 to a tropical lati- 
tude. In the present state of the globe the island of 
Madeira presents the nearest approach to such a 
flora. The proportion of arborescent to the herba- 
ceous plants is very great, and among the former the 
predominance of evergreens imphes an absence of 
severe winter cold. A rich insect fauna, such as 
belongs to a warm climate, is also attested by the 
gi'eat number of the species of those genera which 
are most easily preservable in a fossil state. The 
reptiles which play so insignificant a part in the Plio- 
cene fauna of Central and Northern Europe form a 
more conspicuous feature in those Miocene formations. 
At Oeninghen there are two tortoises and three 
species of salamanders, one of them more gigantic in 
size than the Hving species of Japan. Bones of the 
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monkey tribe are also met with in Miocene strata near 
the foot of the Pyrenees in France. Among them 
is a gibbon, or long-armed ape, equal in stature to 
man, and the femur of a large species of this family 
has been detected by Dr. Kaup in strata of the same 
age at Epplesheim, near Darmstadt*". 

Next let us take Iceland and Spitzbergen. Prior 
to the change of axis, our map shows the former in 
latitude GO'*, the latter between GS"* and 66°, with an 
open sea around both, and the arctic circle removed 
back to lat. 85°. *' The lower Miocene flora," says 
Sir Charles, " has been traced from Italy northwards 
to Devonshire, and even to Iceland. In these high 
latitudes, however, the tropical and subtropical genera 
disappear, though the vine and tulip-tree, and some 
other forms, indicate a temperature 15° or 20° Fahr. 
warmer than that now belonging to the same coun- 
tries \" Farther north in Spitzbergen there is found 
a vigorous growth of fossil trees, taxodium, hazel, 
poplar, alder, beech, plane-tree, lime, and a potomo- 
geton. "When the fossils are compared with the 
Miocene species of Central Europe and Italy, many of 
them are found to be the same, and it is clear that 
the climate was not only much warmer than now, 
but the temperature of Europe and the arctic circle 
was much less contrasted ; nevertheless the flora of 
Spitzbergen was by no means so subtropical at the 
era alluded to as was that of Switzerland, Germany, 
andDevonshire^" Greenland also bears in its fossil re- 
mains evidence of that more temperate climate which 
might be expected from the more restricted range of 
the arctic circle, and from a more southern latitude. 
Again, in the Isle of Wight and in the London clay 

• " Principles of Geology," vol. i. p. 200. » Ibid. p. 202. 

* Ibid. p. 203. 
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there are found during the Eocene period proofs of a 
climate in which the cocoa-nut, the screw pine, and 
the custard apple flourished*. 

In regard to the alteration of the relative level of 
land and sea, in conformity with what has been 
pointed out as the natural and necessary consequence 
of the change of axis, and alteration of latitude. Sir 
Charles Lyell, in the first volume of his " Principles," 
has furnished us with a map of Europe, showing 
the extent of surface which had been covered by the 
sea at some time or other since the commencement 
of the Eocene period. That proportion is very great 
indeied, embracing a great part of Russia, Prussia, 
and Sweden, the whole of Denmark, and most of 
Holland, much of the Danubian Principalities, and 
the land between the Black Sea and the Caspian, 
which had been anciently connected in one sheet of 
water ; besides the valley of the Rhone, the territory 
of Venice, and much of the lands along the Danube 
and the Po respectively, with part of Italy, Sicily, 
France, and a portion of the British Isles. These 
things are markedly in agreement with a lower level 
of Europe relatively to the sea. The fact is supported 
by numerous special instances. In England and 
Scotland abundant proofs are found in raised sea- 
beachos varying from 20 to 200 feet above the level 
of the sea. In Norway, at North Cape the rise has 
been 200 feet. Sir Charles Lyell says, " We discover 
sea-beaclies in Norway 700 feet high, in which the 
shells are identical with those now living, although 
their geographical position has been somewhat 
altered, the fossil species constituting an assemblage 
which at present characterizes the sea several degrees 

* " IViiieiplcs of Geology," vol. i. p. 204, 205. 
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farther nortli^;" but this last circumstance points 
to an origin of that deposit of shells different fr om 
that which we are now concerned with, in which the 
character of the shells would rather have been, like 
the general character of the Norwegian fossils, indi- 
cative of a more southerly climate. 

Again, as respects the islands of the Eastern Archi- 
pelago, and the Australian continent, it has been 
pointed out that, in consequence of the change of 

' " Principles of Geology," vol. i. p. 137. 

Sir Charles supposes this hypothetical rise of 700 feet to have 
been gradually accomplished at the rate of five feet every century, 
and so assigns to it the imaginary lapse of 14,000 years! My 
friend. Dr. Boyd, has opportunely handed me a cutting from a 
number of the " New York Observer " of the present month 
(August, 1870), which, as it refers to the counter statement of a 
Norwegian geologist, I subjoin ; and though Sir Charles LyelVs 
conjectural deduction from this particular alleged rise of 700 feet 
appears not to be quite accurately stated in it, no real injustice 
is done him in regard to the general length of the chronology 
which he assumes : — 

" Veky Poob Geology. — Some i*emarkable facts in confutation 
of Sir Charles Lyell's theories of the myriad ages of geological 
evolution are supplied by the investigations of Professor Kjerrulf, 
of Christiania, who is making the survey of the Norwegian coast 
for the Government. He has examined the raised beaches and ter- 
races, and declares Sir C. Lyell's theory (which requires 240,000 
years for their present elevation) to be utterly baseless. In the 
first place, he says the uppermost limit of the sea action is only 
one tenth as high as Lyell states, and consequently that this 
single correction would cut down his figures from 240,000 to 
24,000 years. Secondly, he proves that the coast has not risen 
by a constant slow motion, but by a series of sudden elevations, 
separated by periods of perfect rest; and consequently that all 
calculations based on a supposed uniform rate are worthless, and 
tie total time spent in the elevation may have been very short. 
Finally, he says, the idea that the coast is now rising is entirely 
erroneous, this being a stationary' period. Mr. Lyell must try 
again.** 
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axis, the sea must have risen to a higher level upon 
them. In accordance with this, evidence is found 
that Sumatra, Java, Bali, Borneo, and the Philippine 
Isles, once formed part of the great Indian continent, 
being joined to the Malay peninsula and Siam ; and 
that Celebes, the Moluccas, Floris, Timor, New 
Guinea, together with Lombok and Sumbawu, were 
joined to Australia. A deep, but narrow strait sepa- 
rated Celebes from Borneo and Bali from Lombok. 
The animals which inhabit these regions have been 
thought to bear testimony to the fact by their zoolo- 
gical classes and affinities \ Sir Charles Lyell as- 
signs the conversion of the continental parts into 
islands to some portion of the Pliocene epoch. 
Further, there is evidence that the valley of the Nile 
was once an arm of the sea*, the alluvial deposits of 
Egypt lying upon a bed of marine sand and shells*. 

The isthmus of Suez was covered by the sea. " We 
find also,'' says Sir Charles Lyell," that the Desert 
of the Sahara was under water between latitudes 20** 
and 30°, so that the eastern part of the Mediterranean 
communicated with that part of the ocean now 
bounded by the west coast of Africa ^" " The con- 
tinent of South America from lat. 34° S. to Patagonia, 
appears also to have been upraised throughout its 
entire w^idth, since the beginning of the post-tertiary 
period ^" AVhether the rise is to be referred chiefly 
to that period or not, a still gi^eater rise along the 
western coast of South America has taken place, 

' Lyell, " Principles," vol. ii. p. 346—353, illustrated there by a 
map. " Physical Geography of the Malay Archipelago," cited 
from " Journal of Geographical Society," 1804. 

• Hugh Miller, " Testimony of the IWks," p. 374. 

• Humboldt, '* Cosmos," i. 20S. 

» Lyell, " Prineii'les," vol. i. p. 250. » Ibid. 
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accompanied with violent volcanic agency in earth- 
quakes, and the upheaving, in whole or in part, of 
the vast chain of the Andes. And volcanic agency- 
is still active, so that in 1822 a vast area of country 
and of sea coast, extending from the Andes over 
about 100,000 square miles, was suddenly raised 
from two to four feet on the coast, and from five to 
six or seven feet inland. But it is not this con- 
tinuous, or repeated and volcanic rise with which we 
are here concerned, except in so far as the series of 
causes put in operation by the change of axis may be 
regarded as continuing unexhausted, even to this 
day, in their remote and indirect effects. The for- 
mation of the mountain- chains of the Alps, the 
Pyrennees, and the Andes, which is referred to the 
post-cretacious period ^ may have resulted in whole 
or in part from the sudden change of axis, as we 
shall afterwards point out ; but these are facts of a 
different nature from the general alteration of the 
relative level of land and sea of which we are now 
speaking. 

Again, it has been remarked that the change of 
axis brought the equinoctial line much nearer to the 
West Indies than formerly, and consequently raised 
the relative level of the sea there ; and the evidence 
derived from coral atolls demonstrates permanent 

' The upheaving of the Pyrennees is thought by M. E. de 
Beaumont to have taken place between the deposit of the chalk 
and certain tertiary formations " as old as the plastic clay." (Lyell, 
" Principles," i. 125.) The elevation of the Andes was still more 
recent, according to the same authority, and was accompanied by 
the simultaneous outburst for the first time of 270 of the principal 
volcanoes now active. The agitation of the waters of the ocean 
caused by this convulsion probably occasioned that transient and 
general deluge which is noticed in the traditions of so many 
nations. (Ibid. p. 123.) 
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subsidence in the West Indies, as well as in the lands 
of the South Pacific. 

It is not to be expected that an absolutely uniform 
result can be sliown, where many causes have been 
for thousands of years in operation. If there is evi- 
dence that the sea formerly penetrated farther into 
the St. Lawrence* than at present, that is the contrary 
of what would exemplify the general case under con- 
sideration, and must be otherwise accounted for by 
local causes of the upheaval of the land ; just as, on 
the other hand, the sinking of the forest of Cromer, 
or of part of the estates of the Earl of Godwin, now 
the Goodwin Sands, must be ascribed to local causes, 
and does not affect the genei^al fact of the rise of the 
land of Europe. 

But there is another class of effects inseparable 
from the sudden change of axis, and which may have 
presented itself already to the minds of many. In 
the diurnal revolution of the globe an hour of time 
corresponds to fifteen degrees of longitude, and a 
degree of longitude at the eciuator is equal to 69| 
miles \ so that the inhabitants of a place at the equa- 
tor are carried at the rate of about 1038 miles an 
hour in the diurnal revolution of the globe. But as 
wo recede from the equator the measure of a degree 
of longitude diminishes, at first more gradually, but 
nearer to the poles more rapidly, till at the poles it 



* Lyell, " Principles," vol. i. p. 250. 

* It is commonly reckoned from the older estimates 69J miles. 
But tlio above measure is that which results on taking the 
equatorial diameter 7926*6 miles, according to Archdeacon Pratt, 
whose treatise Mr. Denisou considers the most complete on the 
problem of the figure of the earth, Mr. Denison gives the equa- 
torial circumference 24,907, but according to the above diameter 
it would bo 24,902 miles. 
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becomes nothing. The first eighteen and a half de- 
grees measured from the equator would make a dif- 
ference of about fifty-four miles an hour less, in the 
rate of rotation at the surface ; the next eighteen and 
a half would make a difference of about a hundred 
and fifty-four miles less at lat. 37*" than at lat 18^*". 
But the last eighteen and half degrees, from lat. 71 J"* 
to lat. 90°, would make the difference between about 
330 miles an hour and nothing. At two opposite 
points in the tropical regions, where the old equator 
crosses the new, there would be no change in the 
velocity, but only in the direction of revolution on the 
surface of the earth ; but at intermediate points along 
the old line of the equator there would be more or 
less diminution of velocity of the fixed solid parts of 
the globe, while the waters, retaining for a time their 
old impetus, would outstrip the land, and produce a 
great eastward tide, beating violently upon the west- 
ern shores, and overflowing, until they adjusted them- 
selves to the altered position, and, yielding to the 
modified direction of the centrifugal force, accommo- 
dated their level to the new line of equatorial oblate- 
ness. The maximum difference of the velocity of 
rotation produced at any place upon either of the 
equatorial lines would be about 54 miles an hour, 
somewhat under the speed of an express train, which 
is the amount of difference between the 24th part of 
the circumference at the equator, and at the latitude 
18^^ degrees to the north or south of it. And that 
maximtnn difference could happen only at two points 
on each line of equator, 90 degrees of longitude from 
the points where they intersect. At all intermediate 
points along both lines the difference would be less. 
It does not appear to me that, within 18J^ degrees of 
the old equator, the change of axis would necessarily 
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be productive of a universal or general overflowing 
of tlie lands. The rush of waters in excess of the 
velocity would be met by the contrary tendency in 
those which came in from a northern or southern 
latitude; a violent agitation and eddying of the 
waters, as in a whirlpool or where two seas meet, 
would result, but I think it not improbable that a 
breadth more than equal to that of the old ti-opics, 
that is, a belt of from 10 to 18 J degrees in width, 
was not affected in its highest lands with any com- 
plete deluge. That torrid part of the earth, how- 
ever, where the range of the sun's vertical heat was 
then more confined and unremittent, had been con- 
sidered, and probably was, altogether uninhabitable 
by man ; and except as regards the tropical beasts, 
reptiles, and birds, the question regarding it is one 
not affecting the human race. 

But in the temperate and polar regions the case 
was widely different. In the polar regions, indeed, 
there are two places, one on either side, each at the 
apex of an equilateral triangle having the line be- 
tween the old and new pole for its base, at which 
there would be no considerable change in the rate of 
revolution, but only in the direction ; and the same 
would be the case with all places in a line drawn on 
either side from the apex of the triangle to the inter- 
section of the old and new equator. One of these 
lines would pass through Greenland, which would 
thus not be uniformly affected with a rise or sub- 
sidence of levels But this would not prevent these 
places, or that line, from participating in the other 
general effects of the sudden change of axis. A 
degree of longitude in the parallel of 71 i^** latitude, 

• Lyell, " IVinciples/' vol. ii. 236. 
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is equal to about 22 miles, and aU things upon the 
surface of the earth at that latitude would be carried 
round in the rotation of the earth at the rate of 
about 330 miles an hour, or 5^^ miles a minute, about 
half the speed of a cannon-ball. But by the trans- 
ference of a place at that latitude to the pole, where 
the rotation of the earth is nothing, while the im- 
pulse of that velocity continued upon all things, they 
would tend to continue in their onward course unless 
where firmly fixed and held to their position. The 
waters of the sea therefore would there be thrown 
"idolently over the land, and spirally round the world 
to the east, with an inclination from the north pole 
southwards. Pinnacles of projecting rocks would 
be snapped asunder by the impetus, and portions 
thrown forward upon the polar ice. For it must be 
next observed that the waters and the ice of the old 
pole, not having acquired the velocity of its new lati- 
tude, would tend to be left behind stationai?y, which 
would produce all the effect of an apparent motion 
contrary to the rotatory motion of the= earth, with 
an inclination to the southward away from the new 
pole, the other waters of the sea, before mentioned, 
would violently meet this contrary mass of water 
and polar ice, and would lash over it, casting up 
sand, stones, shells, and fragments of rock upon the 
surface of the drifting floe, which probably might 
already bear from its original site rocks and pin- 
nacles of cliff's which had been projected over it by 
the sudden impulse of the change. Great icebergs 
and vast polar fields of ice hundreds of feet thick, 
drifting towards the south-west in a spiral line, 
would become intercepted by the Liacov islands oppo- 
site the mouth of the Lena ; and becoming stranded 
upon the shallows, or carried up upon the low lands 

p 
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of the Siberian coast, would have a deposit of sand, 
clay, erratic blocks and boulders, or broken rocks, 
partly brought from their former site, partly lashed 
over them by the contrary rush of the other waters 
from the west. By the presence of such immense 
fields of ice, the floating drift of some portion of the 
neiofhbourinof waters would be cooled and frozen to 
the mass; and both the frozen mammoth of the 
Lena, and the thick ice underlying a stratum of soil 
of but a foot or so, are thus accounted for. Detached 
masses and broken fields of ice, beaiing on their sur- 
face many en^atic blocks and boulders, would be scat- 
tered over a rushing deluge of turbid waters bearing 
them south-east or southward, and carrying along 
with them polar shells, sand, pebbles, and dissolved 
clay and soil, which, as the waters surmounted* the face 
of lofty rocks and precipices, would be deposited more 
steeply and abruptly on the north-east or north, 
which was the nearer side meeting the rush, and 
with a longer and more gradual sediment on the 
south-west or south. The innumerable detached 
masses of rock and huge boulders scattered over 
Europe would be deposited as the ice melted or occa- 
sionally toppled over in a milder climate. That 
tliese erratic blocks are not found in tropical coun- 
tries, and that they are found at least ten degrees 
farther to the south in the North American conti- 
nent than in the eastern hemisphere, is what we 
should expect from the relative circumstances of the 
two cases. Further, it has been shown by Dr. Car- 
penter as one remarkable point ascertained in his 
deep-sea researches, that there are lower currents 
differing entu-ely from the upper, and adapting them- 
selves to the configuration of the deeper valleys at 
the bottom of the sea. It was natural that the deep 
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current following the course of a natural valley 
should bring down and deposit only the drift of the 
upper country, fresh- water remains and pebbles of 
the well-known hills ; while the sweep of a surface- 
current passed across above, and deposited here and 
there boulders and huge fragments of rock from its 
floating ice. This, as Sir John Lubbock remarks^ 
without rightly divining the cause, is the case in the 
valley of the Somme, in which the drift contains only 
the deposits of the upper country, with here and there 
an inexplicable boulder for which it is necessary, as he 
supposes, to invent a glacial epoch, and hundreds of 
thousands of years ! There he finds bones lying toge- 
ther in the same deposit, and puts ten thousand hypo- 
thetical years between them*. And there he finds 
the flints of the river-drift "white and porcellaneous," 
" beautifully glossy," and " polished^" " totally un- 
like any of those familiar to archasologists," or 
fabricated in later ages,^ bearing, we may suppose, 
the prototypal character of the children of the sun 
and moon. But there are more things in heaven 
and earth than have been dreamed of in that philo- 
sophy. It is in accordance with all the principles 
on which this great and sudden event took place, 
that the great boulders and erratic blocks deposited 
by the drifting polar ice are not found towards the 
tropical regions, and that they are found about ten 
degrees farther south in North America than in the 
eastern hemisphere, seeing that America, previous to 
the change of axis, lay farther to the north, and 
Europe farther to the south than now, and that the 
sudden cnange might be expected to leave some trace 

' " Prehistoric Times,'' p. 35S. • Ibid. p. 406. 

• Ibid. p. 842. 8l.k ' Ibid. pp. 845. 370. 

p2 
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of that difference, in its effects on the course of the 
waters, and the deposit from the ice, in the two 
continents. If here and there an iceberg became 
stranded upon the mountains, and formed a perma- 
nent glacier in Alpine valleys where now there is 
none, or in Glen Roy in Scotland, forming lakes and 
parallel roads, and leaving other indications, the 
geologists may have in these places a glacial period 
without the absurdities of their present theories. 
The polar ice deposited by that diluvial rush of 
waters has not yet melted away in Siberia, and might 
remain for a long period in some parts of Switzer- 
land. The drift of polar shells would similarly be 
accounted for, and we need no longer interpose 
hundreds of thousands of years between the drowned 
mammoth and the polar shells which sometimes cha- 
racterize the spot. In the same way seeds of plants 
of Greenland or Spitzbergen would be carried to the 
Alps. Not only so, but lakes of sea-water would be 
left in many elevated situations, among the hollows and 
valleys of the mountains, in which marine shell-fish, 
corals, sea-weeds and sea-fish, then introduced there, 
might continue for many years to live and multiply, 
before those salt lakes dried up. And thus we may 
have some considerable marine formations at great 
altitudes without the necessity of putting those high 
Alpine levels down to the bottom of the sea. 

Nor would so great a revolution confine itself to 
the surface of the earth. The tangential force, and 
the \noIent meeting of the waters of the opposite 
currents wliieli have been indicated, would lash the 
waters into spray. The floods would clap their 
liands and mount into the winds in whirling water- 
spouts, witli unwoiitcMl volumes of water, hurrying 
from the north towards the temperate regions. 
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There, as their tangential force and velocity became 
spent, the windows of heaven would be opened, and 
torrents would descend, while, on other hand, in con- 
sequence of retaining the centrifugal force acquired 
from the higher rate of rotation in the more southerly 
latitudes from which the transition had taken place, 
the underlying waters of the subterranean springs 
and channels would necessarily be thrown violently 
outwards and upwards to the surface, and thus 
" the fountains of the great deep would be broken 
up." The fluid and comparatively lighter quality of 
water renders it much more liable to this action of 
the centrifugal force than the more coherent and 
solidly massed substances of the earth, as we see 
exemplified in the water flying off* the mop rapidly 
revolved upon the ship's side when a sailor cleans 
the decks. The graphic terms in which Scripture 
history records the effects are strictly and philo- 
sophically true, and are free from the speculative so- 
phistry so eagerly swallowed as science by credulous 
infidels, worthy descendants of the alleged Darwinian 
ancestry. The mighty ramparts of the great moun- 
tain-chains, and especially in an interior circle, the 
range of the Caucasus, and Taurus, and Lebanon, 
and the Gordiasan and Armenian mountains, even 
though submerged, must have broken the violence 
of the diluvial rush of waters, and caused them, 
south-eastward of these barriers, to accumulate more 
quietly as in a comparatively sheltered basin, and 
there more gradually and slowly to subside. 

It was stated by the Rev. J. Pye Smith, as an 
objection against the admission of a universal deluge, 
that there are trees now living in America which give 
proof of an antiquity greater than that of the flood 
of Noah, which could not have lived if submerged 
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for many months. But, even if we were free from 
doubt as to the age of those trees, it does not appear 
that there was any necessity for assuming that the 
rush of the diluvial waters continued so long over 
the whole world. A day under water would drown 
any number of the earth's inhabitants ; but a tree 
might survive a considerably more prolonged sub- 
mergence. The mode in which the event probably 
took place is borne witness to by the facts ; and the 
physical causes, indicated to have been put in opera- 
tion, would not produce a permanent deluge lasting 
for months over all the world, though it swept over 
and drowned all the world, submerging even the 
highest mountains, all except perhaps the uninhabited 
tori'id zone, which included for a great part of its 
circumference the old and the new equator. In that 
part of the earth it appears not unlikely that the 
portions which were submerged by the change of 
axis did not include the highest lands, though pass- 
ing in a rushing flood over considerably more than 
those portions of the ancient lands which, from the 
same cause, continue submerged still. The tropical 
elephant and rhinoceros, the hippopotamus, the lion, 
the tiger, the monkey, the crocodile, the boa-con- 
strictor, the cobra, the ostrich, and innumerable 
beasts, birds and reptiles of that warm climate ; and 
separated by a strait, the kangaroo, the emu, the 
fljang fox, and other creatures of the Australian 
group, may have had that torrid region, which was 
tlien uninhabitable for man, as an ark of preserva- 
tion for their several species. Hence the only sur- 
viving elephants are of the species destitute of hair. 
The other antediluvian sort, which belonged to the 
temperate regions, appears to have been larger ; and 
indeed a larger growth and greater longevity may 
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have been generally characteristic of that period, 
when the climate was less variable. 

We cannot doubt that the change of axis occurring, 
as it did, without alteration of the axis of the nucleus, 
was attended at first with much, nay, even violent 
internal friction, and generated much heat and elec- 
tricity. Nor can it reasonably be questioned that 
great volcanic action was produced, and that moun- 
tains, or even mountain-chains, may have been up- 
heaved by the same centrifugal force which acted on 
the subterranean waters. Trap and basalt and veins 
of fluid granite probably forced their way up through 
cracked and disrupted strata, over which they would 
spread themselves beneath the rushing deluge, at 
once slaking their fires and sending volumes of steam 
into the atmosphere. When the mighty flood sub- 
sided, the heavens looked down upon a new earth, 
and the earth looked nip upon new heavens. The 
pole star of the past was gone ; the constellations of 
the old zodiac were no longer in their old places : 
the sun and the moon were removed from their 
old path, both in their diurnal and their monthly 
and annual course. The ecliptic was not where it 
had been. The planets were strangely dislodged 
from their old habitats. And in the cloud man be- 
held a wondrous and magnificent token, not hitherto 
known to him, a pledge of the peace and mercy of 
his God. The change in the electric and magnetic 
condition of the world had, as we have shown*, its 
effect upon the atmosphere also, and upon its glo- 
rious cloud scenery ; nor is there reason for arbitrary 
qualification of the recorded fact, that the bow was 
then set in the cloud as it had never been before be- 

' See above, pp. 134—136. 
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held, and was consecrated for a sign of the covenant 
between God and man for ever. 

The present work has for its object the investiga- 
tion of pliysical facts, not a theological review of 
tliem. But to the knowledge of facts and their 
mutual relations the testimony of faithful records is 
of inestimable importance ; nor is there any greater 
proof of presumptuous weakness, than to disparage 
these, to sneer at those who pay regard to them, and 
to exalt in preference the ephemeral speculations of 
some infidel men of science, the moral fruits of whose 
reckless subversion of faith are now, and have been 
before, conspicuous in France. The child who has 
read in simple belief a nari'ative of the earthquake of 
Lisbon, or that of Calabria, knows more of the occur- 
rence, than, apart from that direct information, a man 
of science could gather from the remaining vestiges, 
some of whicli he might perhaps incline to place a 
thousand or several thousand years ago. In the 
earthquake of Calabria, Sir Charles Lyell says, 
" j\Iany persons were engulplied in deep fissures, es- 
pecially the peasants flying across the open country, 
and their skeletons may perhaps be buried at various 
depths in the earth to this day'." Apart from the 
record of the earthquake, what great and varying 
anti(iuity might be ascribed to these remains, if they 
should Ije discovered by geologists at some future 
time ! And how much would bo lost if the faithful 
records were superseded by pseudo-scientific groping 
in wilfully created darkness ! So in regai'd to the 
deluge. The faithful transmission of an appalling 
and ever memorable fact, through a few generations 
in the family of the saved, down to the period of Abra- 

» Lydl, *' Principles," vol. ii p. 140. 



PEOP. XVIII.] AND SCEIPTURAL EECOBD. 217 

ham, is surely not diflficult to be believed. In the 
period of that patriarch, in a book the original author 
of which is described as being " of the kindred of 
Ram*, and may not improbably have been Ab-Eam, 
the prophet Patriarch of the families of that kin- 
dred', there are some expressions which apparently 
contain allusions to the deluge, and which are exceed- 
ingly obscure unless so regarded. The prophet poet 
thus introduces the Lord as addressing Job. " Gird 
up now thy loins like a man ; for I will demand of 

thee, and answer thou Me Who shut 

up the sea with doors, ivhen it brake forth as if it had 
issued out of the wmnb? • . . Hast thou com- 
manded the morning since thy days, and caused the 
day-spring to know his place^ that it might take liold of 
the ends of the earthy that the wicked might be shaken 
out of it ? It is turned as clay to the seal. . . . 
Out of whose wonib came the ice ? and the hoary frost 
of heaven who hath gendered it ? The waters are 
hid as with a stone, and the face of the deep is 
frozen ^" 

There is here distinct allusion, 1. To the sea break- 
ing forth in some prodigious manner, like the birth 
of a giant force, and being subsequently shut up as 
with bars and gates by the divine decree. 2. There is 
allusion to the alteration of the place of sunrise, 
" that it might take hold of the ends of the earth," 

^ Job ixiii. 2, and v. 15, 16. He speaks of himself in the first 
person, showing that he is the narrator. 

• ''Ah'' signifies "father;" hence " Ab-Ram," " Patriarch of 
Kam." The antiquity of the book of Job will be found vindicated 
and established, against the objections of some modem writers, in 
" Egypt's Record of Time," chap, xi., to which I refer, that I may 
avoid repetition here. 

* Attention was justly directed to this passage by Dr. Burnett. 
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which is the result of the change of the incliiuifcion of 
the equator to the ecliptici the earth being ** turned as 
clay to the seal," and the place of sunrise taking hold 
of parts much to the north and south of the due east, 
or of its former range ; and the moral end and issue 
of that alteration haying been that the wicked might 
be shaken out of the earth : all which, together with 
the deluge, was the actual result of the change of the 
earth's axis of rotation. 3. There is allusion to the 
glacial drift, vast masses of ice having made thehr ' 
sudden appearance as if they had issued out of some 
unknown and mysterious womb. 

These allusions are the more remarkable because 
they are followed by a notice of the constellations of 
the zodiac, specifying, as I have elsewhere shown', 
the four which were then in quadrature at the two 
equinoxes and two solstices. And these constella- 
tions stand thus in direct connexion with the sub- 
jects to which he had been alluding, the change of 
the annual course of the day-spring. There are 
allusions also in the same place to the electrical and 
barometrical state of the atmosphere, which we have 
found was affected by the magnetic consequences of 
the change. But, unless from their relation to the 
other particulars which have been specified, his ex- 
pressions as to these might not be perceived to convey 
any definite reference to the present subject ; as that 
God doth " make i}^ weight for the winds , and weigheth 
the waters hy mea^ure^ when He made a decree for the 
raiiif and a path for the lightning of thunder." These 
are not fanciful expressions ; but, though the highest 
poetry, they embody thoughts which may make some 
moderns sensible that wisdom, even in their own 

' " Egypt's Record of Time," pp. 440— 44f3. 
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departments of science did not originate, nor yet will 
die with them. The same high state of ancient 
thought and science has also been demonstrably 
shown by the Astronomer Royal for Scotland in his 
works on the Great Pyramid ® ; from which it plainly 
appears that, in the age of its erection ^, science was 
at a high stage of advancement, and men were cer- 
tainly not nearer then to the orang-outang than some 
modern theorists who strangely wish to deduce their 
own pedigree from him, but are injurious to antiquity 
in making it so remote. 

In ftiU agreement with the sense in which we have 
understood these passages of the book of Job, St. Peter 
also appears to recognize the transmitted fact that 
the deluge was accompanied with a relative change 
of "the heavens" aswell as "the earth" in their prime- 
val antediluvian condition ; then speaks of the deluge 
in which "the world being overflowed with water 
perished ;" then of the post-diluvian world as " the 
heavens and the earth which now are," contradistin- 
guished from those which had been, and from the 
" new heavens and new earth" for which we look 
hereafter'. 

In the record of the deluge preserved to us by 
Moses in the book of Genesis, it is the sacred narrative 
itself which we are to regard, without mixing with it 
the impression received in childhood from the works 
of toy-makers and wood-engravers. There is no 
mention of a peaceftil procession of elephants, rhino- 
ceroses, lions, tigers, crocodiles, hippopotami, zebras, 

• " Our Inheritance in the Great Pyramid," and " Life and Work 
at the Great Pyramid," by Professor C. Piazzi Smyth, Astronomer 
Royal for Scotland. 

• See Appendix D. 

' 2 Pet. iii. 5. 7. 13. 
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and all the contents of the menageries, waUdng two 
and two into the ark. K Scripture be interpfeted faj 
comparison with Scripture, rather than by vain 
imaginations, the distinction between dean and un- 
clean beasts would best be illustrated firom Leviticua ; 
and it is understood, indeed, that these distinotions 
had been preserved from Noahic times. There is no 
mention there of the animals which have just been 
named. The book of Job seems to speak of Behemoth, 
Leviathan, and the unicorn (which are the elephant^ 
the crocodile, and the rhinoceros), as well as of the 
lion and its cubs, as animals certainly not supposed 
to have ** abided the crib," or to have had their *^ ap- 
petite stayed " by Noah and his sons. Still less does 
Scripture give us any hint that the cobra-capeUa, the 
boa-constrictor, and the rattlesnake, were included 
among the animals consigned to their care, or else we 
may be well assured they would have knocked them 
on the head ^ These wild creatures were doubtless 
preserved by God without Noah's intervention. The 
seal, the polar bear, and the walrus were not deprived 
of their floating ice, and some other creatures nught 
partake of the same refuge. Some of the larger 
birds of prey might find a perch there on rocky fig- 
ments, and on trees thrown up upon them, or in other 
places on floating trees, and, though many must 
have perished, some might find occasional subsis- 
tence on floating carcases. In the torrid equatorial 
regions another refuge has been already indicated for 
creatures of many other classes, in which at least a 
few of each might escape destruction. K there be 



' Gen. iii. 15 ; Luke x. 19 ; Acts xxviii. 5. The two first of 
these passages have a figurative and symbolic meaning, but it ha* 
a literal base. 
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those who reject the thought of such secondary causes 
or means of preservation, and who would, contrary to 
nature, contrary to reason, and without countenance 
from Scripture, crowd all these animals into the ark, 
and convert it into a grand menagerie of wild beasts, 
let them go a step farther in the miracle, for consis- 
tency's sake. Let them admit that God can work 
without man's instrumentality ; that he needed not 
man to save the lions and the tigers ahve. He could 
do it in His own way, without the approved hypo- 
thesis of children and toy-makers. Let them leave 
it simply as a wonder of Divine providence, without 
dishonouring the scriptural narrative by adding to it 
a fashion of miracle not there recorded. He could 
save and did save some of these creatures alive : 
that is enough for those who make no account of 
second causes. But the Noahic list of clean and un- 
clean animals makes no special mention of them, and 
seems primarily intended to apply in regard to those 
cases in which a question might arise as to their use 
and cultivation for human food. No question of 
that sort was likely to have arisen in regard to 
animals of the description which we have been speak- 
ing of; though the general distinctive marks given 
of the classes of clean and unclean, admit, no doubt, 
of being extended to them. 

It is an unhappy circumstance that while many 
adhere devoutly to the early impressions of their 
childhood, without correcting them by Scripture 
more maturely and earnestly searched and considered, 
others, who in the pursuit of natural science have 
found some part of their early childish impressions 
untenable, nevertheless are in full agreement with 
the former class of persons in wishing to pin down 
Scriptm'e language to mean only that which their 
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unreflecting cbildhood had understood to be its im- 
port ; and this they do with a different purpose from 
the others, in order that they may represent Scrip- 
ture as being at variance with science and philosophic 
truth. They produce to you passages in which 
Scripture mentions natural phenomena in natural, 
or sometimes poetical language, as of the sun's run- 
ning his daily race as a giant ; whereas, say they, 
this is contrary to science; but it has not struck 
them to look into their own scientific books and 
almanacks, and, when they find the same language 
there, of the sun rhing and settingj and the sun's 
annual eonrae in the echptic, and of the stars rising, 
and southing, and setting, to impute to that language 
when there employed, any contradiction of science 
and the Newtonian system of the world. Yet the 
language is the same ; language which describes the 
phenomena as they present themselves, and which is 
not only the lan<]:uaf]re of common life and common 
sense, but the necessary language of science itself. 
Natural phenomena, and the language which faith- 
fully represents them, are at the basis of all science 
which is conversant with the e.rphmatioii of the phe- 
nomena. And to remove the natural language which 
fitly describes the phenomena presented, would strike 
at the very root of science ; for what can remain to 
science, if the very phenomena which it deals with, 
and the language which correctly states them, are 
accounted false ? I submit, therefore, that the 
charge sometimes brought against Scripture of 
containing false science, because of its employing 
the language of phenomena, is brought either in 
gross ignorance of science, or with most blame- 
able inconsideration, and is in itself most false and 
groundless. 
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Again, when the week was instituted " for man'," 
it was appointed as a type of another and a greater 
week ; its six working days of man, as a memorial 
of God's work of creation ; its sabbatical day of rest, 
a type, as St. Paul informs us*, of " the rest which 
remaineth for the people of God." Butthat day of sab- 
batical rest is thus the revealed and the acknowledged 
type of a great period. ' And thus we are furnished 
with a key, the analogical application of which not 
only may he, but, in all consistency, must be made. 
The six days of creation were GOD'S working days; 
— not man's, for man existed not, though man's 
week-days be made typical and commemorative of 
them ; — and " with God one day is as a 'itiousand 

YEARS, AND A THOUSAND YEARS AS ONE DAY." It is a 

period of vast and indefinite magnitude. Moreover, 
the record of the six days' creative work is preceded 
by a still more remote and general proposition wholly 
unlimited as to time, that " In the beginning God 
created the heavens and the earth." Nor are we 
told how long the earth continued in its state as at 
first created, before it became without form and 
void, such as in that condition on which the six 
days' work operated to bring forth light and order 
and beauty. But we have scriptural reason to think 
that God did not at first create a dark chaos ; for it 
is written that "God is not the Author of con- 
fusion," but " the Father of lights." These thoughts 
are, no doubt, beyond the child's first impression of 
the opening verses of the book of Genesis, to which it 
suits some would-be-scientific enemies of the truth to 
attempt to hold them down. But apart from the 
knowledge and the fear and love of the glorious 

» Mark ii. 27. * Ileb. iv. 3, 4. 9. 
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Creator, natural science loses its value, and becomes 
eventually a powerful instrument of destruction. 
The power of reasoning itself becomes stultified and 
even inverted. The scantier the presumed evidence 
which they can adduce, the more extensive, strong, 
and audaciously confident their conclusions claim to 
be upon that very groiouP. And an attempt to super- 
sede faith in the divine work of creation, by sub- 
stituting a spontaneous progressive development of 
men in millions of ages from baboons, and ultimately 
from fish or zoophytes, is not far from deserving the 
censure of the Psalmist, " The fool hath said in his 
heart. There is no God." 

The historical record contained in the Scriptures 
of truth is, beyond the power of expression, of in- 

• Witness the following passage : — "Many of the most caltivated 
literary critics and some eminent mathematicians have shown, in 
the discussions which have arisen on the origin of species, an entire 
incapacity of weighing and appreciating the evidence for and 
against Transmutation, and this chiefly for two reasons : first, they 
have never heen called upon, as classifiers in natural history, prac- 
tically to decide whether certain forms, fossil or recent, should 
rank as species or as mere varieties — a point on which the most 
eminent zoologists and hotanists often disagree ; secondly/, they are 
quite unconscious of the fragmentary nature of the record with 
which the geologist has to deal. To one who is not aware of the 
extreme imperfection of this record, the discovery of one or two 
missing Jinks is a fact of small insignificance; hut to those who 
are thoroughly imbued with a deep sense of the defectiveness of the 
archives, each new form rescued from oblivion m an earnest of the 
former existence of hundtieds op species, the greater part of 
which are irrecoverably lost,** I^y^-H, " Principles," vol. ii. p. 484. 

This is akin to the same writer's introducing prominently, as a 
head, in his classification of the prejudices w^hich retard 
OKOLOOT, those which a,r\so from men not being fish. — " Prejudices 
arising from our 2)rculiar position a^ inhabitants of the land.*^ 
Ihid. vol. i. p. 08. How does he propose to remedy that source of 
prejudice? By substituting hypothesis for proof. 
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estimable value. Faithful history is evidence of a 
kind with which nothing can compare. Men natu- 
rally lay hold even of faint historical vestiges where 
no distinct record can be had, nor should we be sur- 
prised to find even the faint and rude scratching of 
a mammoth upon a bono implement (though drawn 
possibly by some wag, by way of what he might con- 
ceive an innocent piece of deception to practise upon 
an enthusiast) accepted and gravely produced as 
evidence of being the work of a contemporary of the 
mammoth, and having boon drawn from the life 
some hundred thousand years, ago, if we were not 
struck with the supercilious weakness which could 
prefer such evidence to the record contained in the 
Scriptures of truth. The faithful scriptural narra- 
tive of the deluge contains in it the explanation of 
many facts which would otherwise be inexplicable 
and full of contradictions. And applying to it the 
chronology, which I have elsewhere carefully demon- 
strated even to the reconciling of the Hebrew and 
the Septuagint computation*, the exact day of the 
commencement of the deluge, which is recorded to 
have been the seventeenth day of the second month, 
accords with the views which have been expressed 
in the present work ; for the patriarchal reckoning 



' I am much pleased to find this reconciliation recognized by 
the Rev. Joseph Goodsir in his recent interesting and valuable 
work, "Seven Homilies on Ethnic Inspiration/* (Williams and 
Norgate, 1871), as having bet^n, as far as he can soo, satisfactorily 
effected by me in my " Egypt's Record of Time to the Exodus of 
Israel.*' Mr. Goodsir's work now alluded to is a noble effort 
towards the furnishing of an " Evangelic Preparation," after the 
suggestion of Eusebius's great work of that name, by a careful 
and philosophic review of God's spiritual dealing with the Gentile 
nations of antiquity. 
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of the montlis, prior to the exodus from Egypt^, 
began with the first new moon after the autumnal 
equinox. The seventeenth day of their second month 
was therefore in our month of November, the exact 
day depending on the age of the moon. Now the 
dohige began, as I have proved according to the 
scriptural narrative, B.C. 33^2, to which adding a.d, 
1870, the interval to the same day of 1870 is 5202 - 1 , 
= 5201 years. (It is necessary, as the reader may 
probably be aware, in adding years before and after 
Christ, thus to deduct one year; because the ter- 
mination of B.r. 1, w\as not a year before the com- 
mencement of A.D. 1, but coincided with it: and 
therefore reckoning from any given month of the 
one of these years to the same month of the other, the 
interval was not two years, but only one.) We may 
therefore be sufficiently near for our present pur- 
pose, to determine the age of the moon in the month 
of November in the voar of the commencement of the 
deluge, in tlio following manner; by reckoning the 
number of lunations, and the number of tropical 
years, according to their exact measurement in days. 
One tropical year = 36-j'2-i224! days*. 

5,000 tropical years = 1,826,211-2 
200 „ „ = 73,0i8-4-t8 

1 „ year = 365-24224 

5,201 „ years = 1,899,624-89024 days. 

^ Exod. xii. 2 ; xiii. 4. An indication of the previous reckoning 
of the bojjinning and ending of tlie year, still retained in some 
respects, may be found in Exod. xxiii. 10. 

* There are diilerent estimates of the solar tropical year. That 
whicli 1 have given in the text is said by Mr. Denison to be the 
one generally settled among English astron* »mers. The length of 
the year itself is subject to a minute and slow change, and is com- 
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One lunation = 29-530588715 days. 

60,000 lunations = 1,771,835-3229 

4,000 „ = 118,122-35486 

300 „ = 8,859-1766145 

20 „ = 590-6117743 

7 „ = 206714121005 



64,327 lunations = 1,899,614-180269805 days. 

Lunations less than 1 10*709970195 days, 

the period of years > or 10 days, 1 6 hours, 

as above . . ) 48 minutes. 

The new and full moon are therefore to be taken at 
the mean about 10 days, 16 hours, 48 minutes later 
in the month, for B.C. 3332, the year of the begin- 
ning of the deluge, than in 1870. Therefore, on a 
mean reckoning, the new moon corresponding to the 
new moon of September 25th, a.d. 1870 (at 6-34 
morning, according to the Almanack), would fall on 
the 6th of October in the year B.C. 3332 ; which would 
thus be the beginning of the first month : the new 
moon corresponding to that of October 24, a.d. 1870, 

puted by Lagrange to have been B.C. 3106, forty seconds longer. 
The nautical Almanack of 1828 assumed it = 3652 1.2264 mean 
solar days. Sir John Herschell suggested the permanent adoption 
of the measure of 365'242216 mean solar days for the years 
after 1856. Sir Isaac Newton's estimate of the solar year was 
365-24232638 days (or 365 days 5 hours 48 minutes 57 seconds). 
If this estimate were substituted in the above sum, it would make 
the number of days in 5201 years 1,899,625*33950238, and would 
thus make a difference in the excess over the lunations of about 
nine hours more. But the measure of a lunation was also slightly 
longer, there being, as is well known, a minute secular acceleration 
of the moon's revojution. No difference would be made at all 
affecting the broad purpose of the present computation, which is 
not n question of hours. 

w 2 
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at 3'36 aftemooD) would occur on November 4ih9 
B.C. 3332, which date (or twelve hours later when 
the moon becomes visible) would thus be the first 
day of their second month ; and the 17th day of the 
second month, B.C. 3332, would correspond to our 
21st or 22nd of November, being just about seven 
days after the usual November Mi of meteors, 
though not in the year corresponding to that in 
which their present maximum occurs. But the 
maximum shower at so remote a period might not 
be the same with the maximum now, but, by the 
copiousness of former falls, may have become much 
exhausted. 

If the physical causes of the deluge have been 
connected with that meteoric class of phenomena, 
and the last addition to a series of heavy £bJ]s of 
cosmical matter had proved the immediate occasion 
of throwing towards the Pacific Ocean a weight of 
water at length exceeding, by the accumulated result 
of centuries, what could be sustained by the under- 
lying strata, let it not be thought that that physical 
cause, so put in operation, militates against the di- 
rect and intelligent employment of it as an agent of 
the will of God, for the execution of His moral pur- 
pose. We know that the execution of His purpose 
had not only been long previously preparing, but had 
been even openly declared for a whole century before 
the deluge. In the familiar illustration which I 
made use of at the close of Proposition XIII., it 
would be absurd to argue that because the effect of 
the alarum was produced by a series of causes which 
might all be traced back to a silk thread slipping off 
the pointer of a watch, therefore the whole alarum 
was not to be ascribed to the will of my finend. In 
like manner the earthquake, with aU its physical 
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relations, obeys the will of God, and may be employed 
by Him with purpose to knock off a fetter, and to 
start a lock, as easily as the Nasmyth hammer, pon- 
derous as it is, may be employed to crack a nut ; 
and the physical laws of nature are surely no more 
violated by the agency of God's will in the one case 
than by the agency of man in the other. Nature is 
violated only when God is denied and disobeyed. 

It is worthy of special remark that the galvanic or 
electric element, which is proved to have so great a 
part in these operations, has also a peculiar and direct 
relation to the exercise of Avill ; and that, in the con- 
stitution of man himself, that very element, acting in 
and through the system of thie nerves, is the instru- 
ment of the subjection of the muscular movements to 
human volition, with that marvellous perfection, 
which removes even the consciousness of effort, and 
wields the bodily frame as if it were a thing not of 
earth but of spirit. Since, tiikn, it has bken placed 

BY THE CrKATOR IN THAT RELATION TO THE WILL OF M.\N, 
CAN IT BE THOUGHT THAT IT HAS NO APTITUDE OF SUBSER- 
VIENCY TO TnE WILL AND MORAL PURPOSE OF GOD ? 

I am far from wishing to decline any test which 
can be applied of the truth and correctness of the 
Scriptural record ; and there is one which I have in- 
dicated in the latter part of the illustration of the 
sixteenth Proposition, which may here be briefly re- 
verted to. It was there indicated that the moon's 
distance at the time of the occurrence was one of the 
elements involved in the question, and that, though 
the data are not at present sufficiently ascertained to 
enable us to determine that distance precisely, never- 
theless there was a considerable probability that the 
moon must have been beyond her mean distance, but 
short of her greatest. Now, ta/king the Scriptural 
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date of the deluge at the entering of Noah into the 
ark to have been, as I have proved. Not. 21 or 22^ 
(say 22) B.C. 3332 (the 17th day of the second moon 
after the autumnal equinox), the interval thence to 
Nov. 22, A.D. 1870, estimated in days, is 1,899,624*89. 
But a revolution of the moon's apsides (that is, of the 
line which joins her least and greatest distance, takes 
place in eight years and 310*575 days; or, reducing 
the period all to days, 3,232*51292 days. Therefore 
588 revolutions of the moon's apsides would occupy 
1,900,717*59696 days, and measuring these back from 
the moon's perigee, which occurs on the 22nd Novem-< 
ber, 1870, it will be found that they carry back the 
time of the moon's perigee to the day corresponding 
to our 25th of November in the year B.C. 3335. But 
this is before the date of the deluge. Deducting the 
days which have elapsed since the commencement of 
the flood to the same day, Nov. 22, 1870, amounting 
to 1,899,624*89 days, the remainder is 1092*7 days, 
= 2 years and 362J- days, or three years all but three 
days. This, then, is the portion of the revolution of 
the apsides, which had taken place from the perigee 
next preceding the deluge, to the recorded day of the 
commencement of the deluge. The great inequalities 
of the moon's movements prevent us from arriving at 
quite an accurate determination from these measures; 
but those inequalities have their limits, and we may 
therefore already be in possession of facts sufficient 
to afford a confirmation of our own main position, 
and to prepare the way for the more acciutkte deter- 
mination of the question by others. 

Taking, then, the position of the moon's apsides on 
the 25th of November (or the day corresponding to 
it) B.C. 3335, to have been in correspondence with 
that of Nov. 22nd, 1870, bemg just 588 revolutions 
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previously, and setting out thus from tlie perigee of 
that day and year (b.c. 3335) then three days less 
than three years aftei"wards we come to the first day 
of the deluge, Nov. 22, b.c. 3332. What I wish to 
show is, that the moon was at that time beyond her 
mean distance, in conformity with the conclusions 
to which we were brought, and which are stated at 
the close of the illustration of the sixteenth Proposi- 
tion ; and this I propose to do by the following 
measures from the Nautical Almanack. For the in- 
terval above stated, from perigee Nov. 25, B.C. 3332, 
to Nov. 22, B.C. 3332, which was the commence- 
ment of the deluge, is the same as from perigee 
Nov. 10, 1864, at 6h., to Nov. 7, 1867, at the 
latter of which dates the moon was four days and 
twenty hours after apogee, or her greatest dis- 
tance; and six days nineteen hours from perigee 
or her nearest distance. Again, the interval was of 

the same measure of time as from perigee Nov. 13, 
1867, at 21h., to Nov. 10, 1870, which was one 
day and four hours after apogee, and eleven days 
eighteen hours from perigee. Again it was the same 
interval as from perigee, Dec. 6, 1864, at 10 h., to 
Dec. 3, 1867, when it was four days and ten hours 
after apogee, and nine days from perigee : and the 
same interval as from perigee Dec. 12, 1867 at 2h., 
to Dec. 9, 1870, four days after apogee, and eleven 
days from perigee. Again it was the same interval 
as from perigee, Oct. 13, 1864, to Oct. 10, 1867, 
five days after apogee, seven days and nine hours 
from perigee; or the same as from perigee Oct. 17, 
1867, at 15h., to Oct. 14, 1870, two days and three 
(juarters after apogee, and ten days from perigee. 
The inequalities in these cases do not invalidate the 
fact that in them all the moon was beyond her mean 
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distance ; and that they all support the conclusion to 
which wc were previously conducted on this head. 
But the accurate determination of the degree in which 
she was beyond her mean distance, remains for those 
to whom such questions appertain, and may be worthy 
of their attention. 

I have now brought the treatment of this subject 
to the limit which I had proposed to myself ; and I 
trust that it maj^ result in the confirmation of the 
faith of many in the truth of the sacred Scriptures, 
and to the rebuke and turning back of some of the 
conceited and presumptuous, who flippantly retail at 
second-hand the infidelity of a few over-estimated 
men of science. Would God that it might awaken 
these last to some sense of their responsibility, and 
to a just review of their position, lest, in the coming 
day of final account, they be weighed in another 
balance than that of their own opinion or the praise 
of men, and be found wanting. It is not a matter to 
be trifled witli by tliom, and certainly will not be 
trifled witli by the Etkknal and Almighty Judge, 
that they should permit themselves Ughtly to sap the 
faith of men in the Oracles of the Living God, or 
with a patronizing air condescend to approve them 
merely as the national epic, like Homer's poems to 
the Greeks. The Scriptures of truth are unlike all 
other books. They are the faithful and true record 
of the genuine revelations of God to the soul of man, 
with the liistoric relation of His dealings >\dtli man, in 
covenant, in law, in promise, in threatening, in chas- 
tisement, in justice, and in mercy ; as well as of His 
miglity acts in creation, in redemption, in spiritual 
renewal from the ruin to which the fall had brought 
man's moral being, and in His good providence from 
generation to generation, carrying onward the grand 
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and glorious design towards the kingdom of His 
eternal Son in righteousness and peace. They have 
not been the product of one age, but from age to age, 
by His servants the prophets, have been received and 
faithfully transmitted; while from age to age they have 
been tested and tried to the uttermost, as no other 
book has ever been. Theypresent the noblest effusions 
of inspired wisdom, the loftiest and purest sentiments 
and feelings of the heart of man, renewed and recon- 
ciled to God, and guided and empowered by His Holy 
Spirit ; the brightest examples of holiness, of hea- 
venly love, of devoted and unselfish magnanimity, and 
of the moral attributes of God manifested in and 
through human nature. The greatest intellects have 
pondered and searched them, and have recognized in 
them the very truth and word of God. The best and 
noblest hearts have found in them spiritual contact 
and communion with the Spirit of the living God. 
Childhood has received from them a simple and hea- 
venly light ; and manhood, in every advancing year, 
even to old age, has found that light still groving 
and brightening onwards to fuller and more perfect 
knowledge ; even difficulties, when well and patiently 
examined, ever resulting only in fuller illustration 
and establishment. Let not the men of yesterday 
assume that the recent rapid advance in material 
arts and sciences is to explode the faithfiil inspired 
records of God's word, and to shake the foundations 
of truth, which four thousand years of trial have 
only been more and more firmly consolidating, though 
tested by severer ordeals than the most polished 
modern scorners can apply. We grudge not such 
the praise which they may possibly have earned in 
physical investigation, but let them prepare to stand 
with us at the bar of God's judgment. What award 
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they shall receive at His hand we presume not to 
forestall. The impartial records of Scripture do not 
withhold, even from the race of Cain, the credit of 
some important scientific discoveries and inventions, 
and improvements in arts ; nor may it nullify some 
modern scientific reputations to consider of how 
many the faith has been recklessly tripped up, and 
how many souls have been ruined through their pre- 
sumptuous rashness ; but the day will declare it. It 
has been my endeavour by fair investigation in their 
own walks of scientific truth, to remove the stum- 
bling-blocks which they have placed in the way both 
of that truth itself and of faith in the historical state- 
ments of the inspired Scriptures. While deeply con- 
scious of the difficulty of the work, and of my own 
deficiencies, I do not dissemble the conviction that 
what was proposed has been in effect accomphshed. 
In so far as this has been done, to God be the praise, 
on whom I have humbly and diligently waited for 
light and guidance ; and to Him 1 now prayerfully 
commit the issue of ray labours : for these investiga- 
tions seem to me to bear testimony of His everlast- 
ing truth, and I behold mirrored and reflected, not 
in apocalyptic vision, but even in nature, the glorious 
Sun of Righteousness, encircled with the rainbow 
round about His head, which was set for the token 
of restored peace and blessing to this earth, and of 
the perpetual covenant to His redeemed from gene- 
ration to generation. 
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Laplace's nebular theory, with professojr plateau's 

experimental illustration. 

LAPLACE' S hypothesis, alluded to in Propositions 
I. and v., was extended by him to the whole solar 
system, which he supposed to have had its original 
process of formation from a nebulous condition, in 
which the whole matter of all the planets was at first 
included, in an unconsolidated state, as part of the 
same with the great central sun, and revolving with 
it, but became separated by gradual contraction, 
rotating faster as it contracted, and throwing off 
successive rings, vast and attenuated, rotating round 
the same centre, each occupying the whole orbits of 
the respective planets, into which the matter of 
the successive rings gathered on the breaking up of 
the rings. 

I have only partially applied the theory, namely, 
as far as it may illustrate facts regarding the secon- 
dary planets and meteoric rings; which are facts 
whether the theory be accepted or not. But it may 
interest some of my readers to be furnished with an 
ingenious experimental illustration of it in a minia- 
ture form, which was devised by Professor Plateau 
of Ghent, and of which I may be permitted to ex- 
tract the following concise account : — 
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** Divested of technical terms, tlie experiment was 
nearly as follows :— Placing a mixture of water and 
alcohol in a glass box, and therein a smaU quantity 
of olive oil of the density precisely equal to the mix- 
ture, we have in the latter a liquid mass relieved from 
the operation of gravity^ and fi*ee to take the exterior 
form given by the forces which may act upon it. In 
point of fact, the oil, by virtue of the law of molecular 
attraction, instantly tekes a globular form. A ver- 
tical axis being introduced through the box, with a 
small disc upon it, so arranged that its centre is 
coincident with the centre of the globe of oil, we 
turn the axis at a slow rate, and thus set the oil 
sphere in rotation. We then presently see the 
sphere flatten, at its poles and swell out at its equator^ 
and thus realize on a small scale an effect which is 
admitted to have taken place in the planets. The 
spherifying forces are of different natures, that of 
molecular attraction in the case of the oil, and of 
universal attraction in that of the planet ; but the 
results are analogous, if not identical. Quickening 
tlie motion makes the figure more oblately spheroidal. 
When it comes to be so quick as two or three turns 
in a second, * the liquid sphere first takes rapidly 
its maximum of flattening, then becomes hollow 
above and below around the axis of rotation, 
stretching out continually in a horizontal direction, 
and finally, abandoning the disc, is transfor^ned 
into a perfectly regular ring.^ At first this remains 
connected with the disc by a thin pellicle of 
oil, which, however, on the disc being stopped, 
breaks and disappears, and the ring then becomes 
completely disengaged. The only difference be- 
tween this ring and that of Saturn is, that it is 
rounded instead of being flattened; but this is 
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accounted for by the learned professor in a 
satisfactory way. 

" A little after the stoppage of the rotatory motion 
of the disc, the ring of oU, losing its own motion, 
gathers once more into a sphere. If, however, a 
smaller disc be used, and its rotation continued after 
the separation of the ring, rotatory motion and cen- 
trifugal force will be generated in the alcoholic fluid, 
and the oil ring, thus prevented from returning into 
the globular form, divides itself into several isolated 
masses, each of whkh immediately takes the globular 
form. These are almost always seen to assume, at 
the instant of their formation, a movement of rota- 
tion upon themselves — a movement which constantly 
takes place in the same direction as that of the ring. 
Moreover, as the ring at its rupture had still a 
remainder of velocity, the spheres to which it has 
given birth tend to fly off* at a tangent ; but on the 
other hand, as the disc, turning in the alcoholic fluid, 
has impressed on this a movement of rotation, the 
spheres are especially carried along by this last 
movement and revolve some time around the disc. 
Those which revolve at the same time upon them- 
selves, consequently then present the curious spec- 
tacle of planets revolving at the same time upon 
themselves and in their orbits. Finally, besides 
three or four large spheres into which the ring 
resolves itself, there are almost always produced 
one or two very small ones, which may thus bo 
compared to satellites'." 



' Prof. Plateau, " On the Phenomena presented by a free liquid 
mass withdrawn from the action of gravity." — Taylor's Scientific 
Memoirs, Nov., 1844 ; cited in ** Vestiges of the Natural History 
of Creation," pp. 15, 16. 



238 APPENDIX A. 

Mr. Denison' justly observes that "the experi- 
ment is defective in neither being able to represent 
the attraction nor the contraction of the globe, on 
which the whole theory depends." It is obvious 
also that the one or two very small spheres which 
appeared with the larger in the experiment when 
the ring broke, had in them nothing in the nature of 
satellites, as they did not revolve as attendants 
round the larger, but might rather be compared to 
the small asteroids. 

In connexion with this subject of the revolution 
of rings, the speculations which have arisen firom 
the consideration of Saturn's rings have a direct 
bearing on some parts of our subject, and we may 
take the following illustrations from Mr. Denison : — 
** Laplace proved that it (Saturn's ring) could not 
be in one solid flat piece, but must be at least 
divided into two ; and the same kind of reasoning 
has made it necessary to carry the division still fur- 
ther. For the outer and inner parts of a ring of 
any thing like that width require diflerent velocities 
and periods to preserve their equilibrium, according 
to well-known laws of motion*. 

"It is worth while to notice a "remarkable result 
of the law of gravitation on the separate members of 
a large and uniform mass of either stars or nebulous 
matter." " The square of the time of revolution 
varies as the cube of the distance divided by the 
mass of the attracting sphere. But if the sphere is 
uniformly dense or full of stars or nebulous matter, 
the mass itself varies as the cube of its radius, or 
distance of the outer particles from the centre. Con- 

' ** Astronomy without Mathematics,** p. 24S. 
' Ibid., p. 172. 
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sequently the time of revolution of all the particles 
is independent of their distance, and depends on 
nothing but their density or closeness together ; and 
the time varies inversely, or the velocity of revo- 
lution varies directly, as the square root of that 
density. And it may easily be proved that this 
holds, not merely for the particles revolving in great 
circles, or in a plane through the centre of the sphere, 
but also for those revolving in small circles like 
parallels of latitude round a polar axis. 

" So we have this remarkable result, that a sphere 
of matter equally dense throughout, whether its 
particles are free as in a fluid globe, or freer still as 
in a nebulous one, can all revolve together, with 
equilibrium between the centrifugal and attractive 
forces, without any part wanting to lag behind the 
rest as they would in a flat ring hke Saturn's. Then 
if the inner parts alone contract and become denser 
than the outer, they will revolve faster; but the 
outer parts will revolve at the same rate as before ; 
for the mass of the sphere within remains the same, 
and attracts as if it were all condensed into its 
centre, though the density is no longer uniform. 
Consequently the outside of a nebulous globe densest 
in the middle must revolve slower than the inner 
parts, if equilibrium is to be preserved^" 

Again, " The time of rotation of a shrinking 
globe," says Mr. Denison, " decreases as the square 
of the radius ; because each particle obeys the law 
of conservation of areas. Therefore the day would 
shorten an hour if the earth contracted a 48th*." 

Now as the earth is known to be demonstrably 
not of equal density throughout, these principles are 

' Il>i(l., p. 252. » Il)i<l., p. 211. 
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necessary to be considered in regard to it, if it be 
not solid and rigid down to tlie centre, but contain 
in some part of its depth a fluid mass, or an inter- 
posed fluid layer all round, sucb as to admit of free 
motion between the central part and the less dense 
outward body. This has been adverted to above, 
pages 119, 177. It is also worthy to be here re- 
marked that the vi^ viva of a rotating body, that is, 
its energy in resisting any change of motion, increases 
with the square of the velocity (Brooke's " Elements 
of Nat. PhUos.," page 193) ; so that the more rapid 
revolution of the nucleus, in conformity with the 
above principle, would greatly increase its adherence 
to its own rotation, distinct from the altered axis 
and rotation of the earth. 
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REPORTED CASE OF A METEORIC STONE CONTAINING ORGANIC 
MATTER, WHICH WAS REFUSED CREDIT SIMPLY ON THAT 
ACCOUNT. 

THE following case from the " Standard" News- 
paper may, if true, have a bearing on the ques- 
tions suggested at pp. 77, 78. The first of the letters 
appeared in the " Standard" of July 1, 1871. It will 
be obvious to the reader that it simply opposes theory 
to testimony : and that, assuming the persons attest- 
ing to be honest men, the fact confutes the scientific 
prejudices of its investigators. If the stone vm^ 
found in the animal, as stated, that settles the ques- 
tion ; and we are indebted to Mr. Loseby and his 
friends for ascertaining that the statement was not 
all fabrication. I subjoin with it a not unreasonable 
letter of inquiry which it called forth ; and an answer 
to that, from Mr. Loseby, less facetious and more dog- 
mat ic than before; valeat quantum. If Mr. Loseby 
and his friends know all the meteorolites that have 
ever fallen, and have examined all the miniature 
planetoids moving in space, and know for certain 
that there is nothing akin to mountain limestone in 
any of them, but that every thing is comprised within 
the limits they have set, then, no doubt, he may bo 
entitled to post the butchers and others in this case 



242 APFENDTX B. 

as cheats and liars, persons disposed to &brioat6 
groundless and false stories. The moral aspect 
of the question is thus worthy of some atten- 
tion as well as the physical. But in his last letter 
it is plain that his distinction of acute and obtuse 
angles, in the altematiTC manner he puts it (I have 
marked the passage by italics), is, as applied, not 
very competent or scientific, since the same direction 
of impact must make both an acute and an obtuse 
angle with the surface at the same time, unless it 
struck perpendicularly. His idea of an improbability 
of the skull and the skin being sufficient to turn the 
course of such a projectile without fracture, does not 
agree with what I have been informed of in the case 
of some gunshot wounds. His whole argument 
curiously contrasts with the bold hypothesis lately 
put forth from the Presidential Chair of the British 
Association by Sir William Thomson (whether in 
earnest, or grave irony), that even the living germs 
of all organic vegetable and animal development 
may have found their way to this earth from those 
meteoric sources. But as the investigators in the 
case before us give their views as a rule for the 
public, I quote them in full. 

TO THB EDITOR OF THE " STAND AHD." 

Sib, — There appeared in your impression of the 22nd inst. an 
account of a meteoric stone having been found in a cow killed at 
Glenn, Lincolnshire, on the 20th of June, during a thunderstorm. 

Knowing that stones of truly meteoric origin were extremely 
rare, it appeared desirable that the present case should be investi- 
gated, so that it might be well authenticated if true, or prevented 
being permanently added to the long list of popular errors if false 
which might be stumbled over years hence. 

Accordingly, Dr. Pearce, Mr. James Plante, Mr. F. T. Mott, Mr. 
W. Millican, and myself, residents of Leicester, undertook the task 
of sifting the evidence. First, there was the testimony of the 
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butcher who had found the stone whilst dressing the beast ; next, 
the testimony of the borough assayer of meat, who had heard the 
stor}-- from the butcher, and believed it after verifying it by passing 
the stone through the hole in the skin shown to him, but who had, 
nevertheless, condemned the meat on its own merits ; and there 
was besides other human testimony at hand. But after hearing it 
we tume<l to the stone itself for the true solution of the question, 
and we had faith that, stone though it were, it would truly reveal 
to us, as we patiently listened to its whisperings, the history of 
whence it came, though that history might extend through the 
lapse of unnumbered ages. 

We first inspected the stone on the 22nd instant, and noticed 
that the colour externally was a slatey brown ; the surface some- 
what rough and without gloss ; the shape nearly spherical, and one 
inch and 37-100th8 in diameter ; the weight in air 1 oz. 17 dwts. 
troy ; and that there were two remarkable spots on nearly opposite 
sides, resembling in appearance the craters of the moon. 

After noticing these particulars, the question was asked of the 
stone — What is your specific gravity ? and with the aid of scales 
and weights and a basin of rain water at GO deg. Fahr., the answer 
came 2-64. 

Are you magnetic or attractable by the magnet ? and the answer 
came, by the application of a finely-poised magnetic needle, No. 
Then you do not contain an appreciable amount of iron in a 
metallic or oxidized state ; or nickel in the state it occurs in mete- 
orites ; your surface has not the true metallic-looking crust ; your 
colour is slatey -brown instead of black ; your form is nearly 
spherical, instead of an irregular shape, dotted with rounde 1 asperi- 
ties ; you are too light in proportion to your pize by fully one-third : 
and, in short, you are not a meteorite ? — Certainly 1 am not a 
meteorite. The globe has l)een my first and only home, and 1 am 
no wanderer from beyond the outer orbit of Uranus or elsewhere. 

Having passed out of my department, the interrogation was 
taken up by Dr. Pearce. — You do not appear to be a stone which 
has l)een formed naturally in the body of the animal ; your colour 
is too dark ; you are much too heavy in proportion to your size, 
and there is no indication externally that your structure is com- 
posed of the concentric lamina which stones of animal secretion 
cxliibit. — ^Thou hast interpreted truly : I am not an animal stone. 

Questions were then generally asked — What are you ? What 
has been your position here ? And what are these two spots on your 
surface ? — Split me, and you wiD learn. 

R 2 
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This advice was carried out on the 26th, after permimon had 
been obtained from the owner of the atone (Captain Gkxidehild). 
A amaU hole was drilled some dbtance down, and a hardened steel 
wedge driven in until the parts separated, when, lo ! the atone 
proclaimed itself, through the interpretation of Mr. Plante, to be a 
piece of mountain limestone; and on the sections being placed 
under a fine microscope by Dr. Pearce, the mystery of the spots 
was cleared up by their being revealed as the remains of organic 
life which had existed before the lime became stone ; together with 
other forms of aquatic life which had passed away many geological 
ages before man first felt the warmth, or g^ed on the splendour, 
of the noon-day sun. 

Had any doubt remained about the stone not being meteoric, 
these si^ns of organized life would have dispelled it ; for although 
fragments of other worlds have occasionally reached the earth, they 
. have not brought with them any signs of organized life. 

As there appears to be a widely-spread erroneous belief of mete- 
oric stones being comparatively common, perhaps the publication 
of this account may serve to correct it, and enable many persona 
to distinguish and preserve any true meteorite which may chance 
to come under their observation. 

Yours, Ac., 

E. T. LOSEBY. 

Friar-lano, Leicester, June 28. 



TO THE EDITOB OF THE " STANDAED." 

Stb, — The letter of " E. T. Loseby *' in your paper of this day 
is exceedingly amusing, but would be more satisfactory and con- 
vincing if it was his intention, and he had succeeded in upsetting 
the statement of the stone being found in the cow's hide, and 
explained how it got from its pristine locality into the place whence 
it was removed by the butcher, whose credibility your correspon- 
dent does not, however, attempt to doubt in direct terms. 

Mr. Loseby has said nothing to shake the belief in the facts as 
stated of the animal being killed, and the discovery of the stone, 
but he has simply produced a somewhat facetious essay to prove 
himself a thinking researcher into the hidden truths of geology. 

For the sake of the butcher, the borough assayer, and the other 
human testimony, wliose truth is doubted by implication, it ia to 
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bo hoped that Mr. Loseby will carry his inquiries and inferences 
from premisses a little farther, and favour the world with the 
result. Unfortunately the cow cannot assist him, or her evidence 
would have been nearly as good as that of the stone, she being the 
principal party concerned. 

I presume the gentlemen named by Mr. L., who assisted him in 
the task of sifting the evidence, are all geologists, but I much 
question if the conclusions were unanimous. The inquiry must 
have been most interesting, and deserves recording. 

I am. Sir, your obedient servant, 

T. 11. VAllDEN, Clk. 
The Cedars, Putney, July 1. 
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TO TUE £DITOB OP TH? " STANDAED. 

SiH, — The objects sought in the inquiry we undertook, and in 
the subsequent publication of the results, were : To determine if 
the stone were meteoric or not ; to afford information by which 
the public generally might recognize meteorites ; to show persons 
who might be disposed to fabricate groundless stories that the 
stones themselves would proclaim their falsehood and frustrate 
such attempts ; and, lastly, to convey this to the public in a form 
which would be pleasant as well as instructive reading. 

We believed all these objects had been fulfilled in the first letter, 
published in your impression of the 1st inst., and that our mission 
had, therefore, properly ended. Still, as there appears to be a 
desire to know more about the matter, the following details arc 
g^ven as the most reliable wo have been able to collect : — 

The heifer was killed by lightning whilst under a tree, and the 
tree was also struck, and exhibited a mark of the lightning down 
the bark, and some ivy entwining it was stripped off. The beast 
was disposed of by the owner to a butcher and sent to Leicester 
within twenty-four hours of its death, and it was dressed in the 
slaughter-house of another butcher, and during the first stage of 
this process the stone is reported to have fallen out from some part 
unconnected with the stomach or intestines, and presented itself to 
observation for the first time. A hole was found in the head over 
ono of the eyes, through which it was said the stone had pene- 
trated and passed in a slanting direction between tho skin and tho 
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skull for a short distance. The original owner €i the beast had no 
knowledge of a stone being in the animal, or of any wound by 
which it might have entered, or of any blood arinng therefrom, 
until the circumstances were reported to him after the caroaae had 
amved at Leicester. The beast was seen by two veterinary sar> 
geons, one of whom — ^Mr. Bailey — accompanied the assayer of 
meat, &c., and the other—Mr. Burley — examined it independently. 
They noticed the hole and tried the stone iu it, and found it fitted as 
a pocket ; observed the skull was not fractured, or the outer cover- 
ing of the bone (the periosterum [ne I J) injured. They accepted 
the story told to them as true, and did not make any examination 
with the view of questioning it. 

When our inquiry commenced, which was on the second day 
after the thunderstorm, we were informed that the head had been 
boiled and the skin sent away, and it appeared there was nothing 
left of the animal by which we could test the story told by the 
butchers. Looking at the circumstances narrated in a physical 
point alone, they appear to us highly improbable ; because if a 
stone of an inch and a half in diameter had descended to the earth 
with the usual velocity of falling bodies, its momentum most have 
fractured the skull; and supposing its descent could have been 
greatly retarded by some mysterious electrical agency, it would have 
rebounded tcithout entering the skin, if it struck at an obtuse angle^ 
or it would have glanced off or cut a furrow down the skin {fit had 
struck at an acute angle} And it did not appear likely, under any 
circumstances, that a stone of this size could have cut a hole through 
the skin, raised it from the skull, obtruded itself beneath, passed an 
inch or two down and lodged there. 

We think all has now been stated that can be required relative 
to the case ; but if your correspondent, the Rev. '1\ R. Yarden, 
wishes to pursue the inquiry still farther, and solve the question 
which he asks us to undertake — of tracing the stone through its 
various stages, from the time it occupied its pristine position in the 
rock up to its arrival in the cow's hide ; and if he is, moreover, 
willing to come down to Leicester and devote himself to the inquiry, 
we will g^ve him a start by conmiunicating all the information in 
our possession, and wish him well through it, although we cannot 
expect our lives will be prolonged until he has finished the task. 

Yours, Ac., 
Leicester, July 7. E. T. LOSEBY. 

' For the italics, sec p. 24:2. 
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NOTE ON A MAGNETIC THEOBY OF BIOT's, AS ILLUSTEATED 

BY SIR GEOEGE BIDDELL AIBY. 



THE theory of Biot, referred to at page 166, that, 
to reconcile the phenomena, the contrary poles, or 
directive forces of the great terrestrial magnet, must 
be assumed infinitely near to one another and to 
the centre of the earth, is put by Sir Greorge B. 
Airy succinctly for Cambridge mathematical stu- 
dents, presupposing a knowledge of some of the 
subordinate steps, which are unexpressed. It may 
therefore be of advantage to some readers, who may 
miss these, to point out that Sir George B. Airy' s state- 
ment of it in his Treatise on Magnetism (page 103), 
depends on the XII*^ and XIII*^ propositions of the 
Second Book of Euclid, according to which in any 
triangle, (denoting the three sides by a, &, and c), 
if c be the side opposite the acute angle 0, then 

c* = a* + 6' — 2 a . 6 cos : 

(6 cos being the trigonometrical expression for the 
line intercepted between and the perpendicular 
upon a from the opposite angle). But if c (as c in 
the following diagram) be the side opposite to an 
obtuse angle, then, supposing the perpendicular 
dropped fipom the acute angle fl' upon a produced, 

c* = a^ + 6* + 2(1 . 6 cos 0. 
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Now in the accompanying diagram^ let B denote 




the magnetic power of one end of the great central 
magnet of the earth, and let c be its distance from a 
point P on the surface of the earth : let the semi- 
length of the great magnet, to the centre, be called 
h\ let a be a radius of the earth drawn from the 
centre to P ; and let it make with h at the centre 
the angle 0, the complement of the magnetic latitude 
of P. Then since the force with which the magnetic 
power acts is inversely as the square of the distance, 
therefore at P we have the force of that end of the 
magnet — say the blue end acting upon the red end 
of the needle — represented by 






a« + 6*-2a.6cose 
= 5(a* + b'-2abco8 0y 



, otherwise written 



Its resolved portion in the horizontal plane at F is 
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found by drawing at tbat point a tangent to the 
circle of the magnetic meridian, and completing the 
parallelogram by drawing two lines from the oppo- 
site extremity of c ; the one line perpendicular upon 
a, and therefore parallel to the tangent ; the other 
parallel to a, and meeting the tangent at right 
angles. The perpendicular thus dropped upon a, if 
measured relatively to 6, is the sine of fl, and may 
be expressed & . sin fl ; it also cuts off from a a 
portion, x^ towards the centre, which if measured 
relatively to 6, is the cosine of fl, and may be there- 
fore expressed b . cos fl, which we shall frequently 
require to use. The former of these (6 . sin fl), is 
equal to the portion of the tangent representing the 
resolved horizontal part of the force at P, in the 
parallelogram of which c is the diameter in reference 
to which the tangential part is measured, expressed 

& . sin fl 

thus, . So that, combining it also with the 

c 

expression for the reciprocal of the square of the 

distance, wo have 

6 sin e 1 

B. 

c & 

& sin fl h sin 

= 2?. -B. 

c' (^2 + 62_2aftcosfl)T 

= 2? . 6 sin fl (a* + 6» - 2tt6 cos fl)"!- 

The action of the opposite pole of the great magnet 
in the horizontal plane will bo in like manner 

2? . 6 sin e (a« + 6' + 2aft cos e)-i- 

Assuming 6 to be infinitely small, (in which case 
6 and ^ have no appreciable difference), then the 
total horizontal force, which is the sum of these two 
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quantities, will (ret^ning, on this supposition, only 
the first term in the expression) be 

2 B b Bin . a^. 

A similar expression with opposite sign gives the 
action on the opposite pole of the needle ; and the 
algebraic difference, or numerical sirni of these, gives 
the whole horizontal directive force 

= 4 5 6 . a"' sin e. 

Next in regard to the dip. The resolved part of 
the action of the first (the blue) pole of the great 
central magnet in the direction of the vertical at P, is 

1 
B. (a— aj). — 

= B.{a'-b cos e) . (a* -f 6* - 2 ab cos 6)-^ : 

which, expanded to the first power of 6, gives 

B . ar^ . (a + 2& cos 0). 

The actiou of the other pole on the same end of the 
needle is 

-B . a-^ . (a -26 cos 0). 

The sum of these gives for the total vertical force 
downwards upon one end of the needle 

4 Bh . a"' . cos 6. 

As above, there is an opposite force, numerically 
additive uj)ou the opposite end of the needle; and 
the whole vertical directive force is 

8 Bb.a-^ cos 0. 

Hence the tangent of the dip at P 

_ vertical force __ 8 J9 & . a"^ . cos 6 _ ^ . ^ 
horizontal force "" 4 iy i> . a~^ . sin A ^ 

= 2 tan. magnetic latitude of P. 
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And the total force at P = 

{ (lior. force)* + (vert, force)* }*• 
= 456. a-^ . (sin*fl + 4 cos'fl)* 
At the magnetic equator, 6 = 90"*, and total force 

= 4 5 6 .ar\ 
At the magnetic pole 6=0, and total force 

= 8 J? 6 . a-^ 

or double that at the equator. 

It is manifest that this reasoning, in leaving out 
of consideration all the terms of the series in which 6 
is principally and increasingly concerned, implies that 
6 is indefinitely small. In order to this, we must 
suppose c and c to be brought indefinitely near to 
the radius a, and made practically to coincide with 
it, and the triangle to vanish at that limit ; so that 
the angles fl and & are made virtually one and the 
same angle. 

" It was found," observes the Astronomer Royal, 
" that this elegant theory, though well representing 
the broad facts of terrestrial magnetism, failed in 
accuracy when applied to many special cases. Such 
curves, for instance, as those of equal dip could not 
possibly be explained by it. It was modified by 
supposing the axis of the magnet to be distant from 
the earth's centre by one-seventh part of the earth's 
radius ; but it could not then be sufficiently reconciled 
with observations." And after all, to what, as a 
physical theory, does it amount ? Simply to reducing 
the supposed physical cause to a vanishing point. 
It is a mathematical abstraction analogous to a dif- 
ferential expression, but it is a physical nonentity and 
impossibility. As the expression of a limiting ratio, 
its somewhat rough and general agreement with the 
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&cts appears to me to be adverse to other 
and, so fiu*, favourable to the view which has been 
presented above. But if c and <f be brought into 
one straight line coincident with radius a, what rea- 
son is there any longer why the dipping needle shoidd 
be parallel to the tangent at the magnetic equator, 
and not equally so every where ; there being, by this 
supposition, no difference any where in the distance 
of the two magnetic poles? (See above, p. 114, 
note.) 

I may add that, as &r as I see, there has not 
been shown ground sufficient for accepting the 
** conjectural " law that the tangent of the dip is 
equal to twice the tangent of the magnetic latitude. 
When the magnetic pole passed between London and 
the Pole Arctic, the magnetic latitude of London 
must have been about 70*", but the dip does not seem 
to have been much beyond (if beyond) 7S^ 4i5\ and 
the tangent of this angle would be to the tangent of 
70° nearly as 1*43 to 1 ; certainly not as 2 to 1. 
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ON THE DATE OF THE GREAT PYRAMID. 

AT page 219 allusion has been made to the 
advanced state of science which existed in the 
age of the erection of the Great Pyramid. Now a 
scientific element, which must enter into the de- 
termination of the date of that pyramid's erection, 
has been found, with much probabihty, in a certain 
feature of the structure itself. The exact orientation 
of the Great Pyramid, that is, the placing of its four 
sides precisely facing the east, west, north, and south, 
must have involved exact observations of the stars 
and of the meridian, the plane of which is kept, not 
only in the position of the ground-plan north and 
south, but vertically also, the enti^ance-passage pro- 
serving exact conformity to it, within an error of 5' * ; 
and it has been thought that this entrance-passage, 
which is on the north face of the pyramid, indicates, 
by the angle of its slope, that it was designed to point 
to the nearest recognized pole-star of that day, at its 
passage of the meridian just under the true pole. In 
consequence of the recession of the equinoctial points 
the present pole star was then remote from the true 
pole; and some other nearer star must have been 

' Prof. Piazzi Smyth's " Life and Work at the Great Pyramid/' 
vol. ii. p. 192 ; vol. iii. p. 109. 
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customarily observed instead. And if the slope of 
the entrance-passage of the pyramid is regarded as 
having at that time pointed to the star, the latter 
must have been distant from the true pole slightly- 
more than S^ 32', because the angle of the slope of 
the entrance-passage is, if any thing, rather more 
than 3*" 32^ less than the latitude of the pyramid. Sir 
John Herschel fixed upon the star a DraconiSy and 
computed by it that, according to the recession of the 
equinoxes, the time when its distance from the pole 
was such as to place it in correspondence with the 
slope of the passage, would be about B.C. 2400*. 
This, however, was assuming the slope of the passage 
to be 26° 41', and consequently the distance of the 
star from the pole to be 3° 19'. By accurate scientific 
measurement. Professor Piazzi Smyth, the Astro- 
nomer Koyal for Scotland, has found that the slope 
of the entrance-passage is 26° 27', or, by another 
measurement, 26° 28'^; and he determines the time 

' In Co\. Howanl Vyse's second volume, pp. 107 — 109, cited 
by I*rof. Piazzi Smyth, p. 57 of " Our Inheritance in the Great 
Pyramid," and also in ** Life and Work at the Great Pyramid." 

* "Life and Work at the Great Pyramid,'' vol. i. pp. 107, 16vS, 
and vol. ii. ]). 145, at the latter of which six measurements are 
^iven, all nearly agreeing. But in vol. iii. p. 240, of the same 
work, wh<'thcr unconsciously or not, the Professor reverts to the 
measure which, on a balance of evidence, he had assumed as most 
]m)l)able for this angle before visiting Egypt, namely 26^ 18' 
(*' Our Inheritance," *S:c., p. 58) ; and on this estimate of it he 
grounds his reckoning of the North Polar Distance of a DraconU 
at the time, namely, 3° 42' ; which, if the angle of the entrance 
passage was 20" 27', ought not to exceed 3° 32', the latitude being 
1' 12" less than 30°. llefraction would make a slight apparent 
difference in the altitude of the star and of the pole ; a difference 
which, according to " Groombridge's Table of Mean Kefractions," 
would, at 20° 30' altitude, amount to an increase of 1' 56", and at 
30° of altitude would amount to an increase of 1' 40*28". — See 
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when it pointed to the star a Dra^onis to have been 
B.C. 2170. The Professor points out the coincidence 
of an additional circumstance, that the Pleiades were 
at the same time upon the meridian to the south ; a 
coincidence which he deemed more noteworthy, since 
that constellation was a marked one in the notes of 
time taken by the ancients. But this is assuming 
the north polar distance of a Draccyim to have been 
3"* 42^, which, by his own measurement of the angle 
of the entrance-passage, it would not be. The date 
which he thus considers to be indicated, would, ac- 
cording to my determination of the true scriptural 
and historical chronology, be in the lifetime of the 
Patriarch Abraham, forty years before the birth of 
Isaac.* 

But this inference, as to the date of the Pyramid, 
is entirely based on the assumption that a Draconu 
was the star accepted as pole-star by the scientific 
men by whom the pyramid was designed and con- 
structed ; though there was another star then nearer 
to the pole, of smaller magnitude, but visible to the 
naked eye. Also, though the supposed coincidence 
of the Pleiades being on the meridian at the same 
time might be worthy of remark, yet there is nothing 
historically to show that such teas the case when the 
pyramid was constructed; and the ancient regard 
paid to the Pleiades was rather in reference to the 
heliacal rising of that constellation, than to its mid- 
night passage of the meridian. It appears to me, 
also, with the most sincere deference to Professor 
Piazzi Smyth, that the general tendency of the facts 
which he has established, particularly in regard to 

Prof. Barlow's Article on " Astronomy " in the Encycl. Metropoli- 
tana, vol. iii. p. 541. 

* " Egypt's Record of Time," x>p. 369—401, and p. 483. 
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the sacred measiuneB cxf the Hebrews beiiig those em- 
ployed in the pyramid, is in &YOxxr of a later date of 
erection, subsequent to Joseph's administration in 
Egypt. It has been shown in my work, ** Egypt^s 
Record of Time '," that the historical and traditionary 
fragments of evidence which have been presenred 
concur in assigning it to a period later than Joseph. 
And I now venture to point out that the astronomical 
test derived from the slope of the entrance-passage 
will agree perfectly with the later date, assuming the 
star then accepted as the pole-star to have been not 
a Draconis^ but that nearer, though smaller star, 
which has been referred to above. It is a star of the 
sixth magnitude, visible to the naked eye under 
favou[rable circumstances, and probably more so in 
that clearer sky than in our northern misty atmo* 
sphere, situated nearly in the direct line between a 
Drticonis and the present pole, distant fit)m the former 
star about 4^ degrees, almost on the same meridian, 
and about 20 J degrees from the latter. It is this star 
which is entered in the British Association's Cata- 
logue of the Stars as No. 4689, having, on January 
1st, 1850, Right Ascension, 13h, 68m. 32-97s. ; 
North Polar Distance, 20" 35' 55'3". Not impro- 
bably that smaller star might be chosen by men 
of exact science for the sake of its nearness to the 
pole, rather than the bigger one for the mere sake of 
its brightness ; for even though, for rougher practical 
purposes, mariners may have found it njonvenient to 
observe the brighter of the two, very different reasons 
might, in the erection of such a work as the pyramid, 
influence the man who was the highest man of science 
of his own and many following ages, 

• P. 330, 371. 
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The precise date when that small star was at the 
distance of 3° 32' from the pole will require accurate 
astronomical calculation. But a reasonable approxi- 
mation may suffice for the present. Now, taking the 
means within reach, I have drawn a circle on my 
globe (one of Newton's fifteen-inch, corrected up to 
1851) at 23^ degrees distance, and another at 24 
degrees distance, round the pole of the ecUptic. The 
gradual slow revolution of the pole of the earth's 
rotation, in correspondence with the recession of the 
equinoctial points, takes place now nearly in that 
first circle, or, with allowance for greater obliquity 
of the ecliptic at the remote past date, it would be 
within the second. The star a Draconic would be 
on the circle, or close to it, at an interval of about 65 
degrees of recession, equal to about 4673 years be- 
fore the close of a.d. 1850 ; that is, about B.C. 2823 : 
and the same star would be at the distance of about 
3J^ degrees from the pole, at an interval, measured 
back from the close of a.d. 1850, of 56 degrees, or 
4024 years ( = b.c, 2174), taking the period of the 
complete revolution of the equinoxes to be 25,868 
years. The Astronomer Royal for Scotland has 
given an accurate calculation of the date in his "Life 
and Work at the Great Pyramid," and he makes it 
B.C. 2170 ; but he is taking the North Polar Distance 
of a Draconis at the time to have been 3"* 42\ The 
near correspondence of my rough figures may serve 
to show thatthey produce a result at least reasonably 
approximate ; and as the North Polar Distance of the 
star, on the authority of the Professor's own measure- 
ments of the angle of the Pyramid's entrance-passage, 
as above cited, should be 3"* 32' (10' less than he has 
counted it), this, if taken into account, would have the 
efifect of somewhat adding to his estimate of the time. 

8 
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3S^ov wppijJDg lifap BBot uMidiod of iiiffliiinreMi0iit 
to tlie fiDo^ler sar wiudi vb8 tlien nearer the pole, 
if v^ take i3ie space cf 3} degrees of a gnat ciide 
tram, thai sxar lo the shsmH drde in which the pde 
of tbe ctqoaSicr has been receding round the pole of 
the ccHpDC. ihesL, caknlating £nom the nearer of the 
rro points ax which that measure would meet and 
intersect il^ cipde, tbe rasnlt to which we are brooght 
is the foQcrwing : Supposing the obliquity of the 
ecliptic to have been 23i% the intersection would 
hare taken place ax the distance of about 47^ degrees 
of recession. Bat if we assume the decrease in the 
obliqnitT of the ecliptic to hare been going on from 
that remote age at the same average rate as frtmi 
Mav a.c. 5S5, when the obliquity is estimated by Sir 
George B. Airy to have been 23' 45' 55*6% then, for 
our present purpose, at the remoter date it should 
be taken at least at 23* bV ; or, applying the same 
average annual rate of diminution of the obliquity 
given in the Nautical Almanac between the years 1864 
and 1870, which is = 0.476' a year, the obliquity, 
sav in the vear B.C. 1635, would be 23' 55' 13'. With 
this distance for the circle round the pole of the 
ecliptic, the measured space of 3J^ degrees from the 
star would intersect the circle at a remoter point, 
giving between 48 and 49 degrees of recession before 
A.D. 1850 ; I should say probably not more than 48J^ 
degrees, but certainly beyond 48|-*. We should have 
then the following proportion, taking it at the former 
of the measures : — 

Def^reet. Degrees. Teiin. Tears. 

360 : 48J :: 25,868 : 3485 (very nearly) 

Deduct 1850 



Date B.C. 1635 
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Now if we take the date of Sesostris' return from his 
warlike expeditions, according to my table ^, calcu- 
lated on a thorough investigation of all the chrono- 
logical data, it was B.C. 1666, equal to 3516 years 
before the close of a.d. 1850. Inverting, therefore, 
the method of the proportion, we obtain the amount 
of the recession of the equinoxes since that date 
down to the close of 1850, as follows : — 

25,868 yi-s. : 3516 yrs. : : 360" : 48" 55' 53-39", 
recession since B.C. 1666. 

But even if directions were issued, and measures 
taken, immediately on his return, much time must 
have been consumed in preparatory work, digging, 
quarrying and cutting the stones. Ten years, as 
Herodotus tells us he had been informed, had been 
occupied in making the road alone, a work not infe- 
rior, in his estimation, to the Pyramid. Then the 
laborious conveyance of the materials to the spot 
followed. Twenty years were then occupied in the 
erection of the Pyramid itself; and Herodotus esti- 
mates that the preparatory labours in stone-cutting 
and conveyance to the spot must have taken almost 
an equal time. Assuming, therefore, that immediate 
employment was thus found for the captives brought 
home from the warlike expeditions of Sesostris, and 
that the preparatory works were commenced on his 
return to Egypt, B.C. 1666, the time to which our 
computation from the angle of the entrance-passage 
has conducted us, namely, B.C. 1635, is one quite in 
agreement with the historian's estimate of the time 
consumed before the building ever began to rise 
above the level of the ground. Nay, supposing the 
amount of the recession down to 1850 to have been 

• " Egypt's Kccord of Time," p. 871. 

S2 
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as low as 48|^ degrees, even in that extreme and Lbbb 
probable case, the date to which we should then be 
conducted (=:b.g. 1609) would still fall within the 
lifetime of Sesostris the Great, who died B.C. 1607 ; 
and certainly a large proportion of the building had 
been executed before they reached the height of the 
entrance. But, as closely as I can judge, the measure 
of the recession was more nearly about 48|>'* ; and, if 
so, the date of the sloping entrance-passage would be 
about B.C. 1627, twenty years before the death of 
Sesostris, and would correspond to a point of time 
about eight years after the commencement of the 
actual building of the Pyramid, and twelve years be- 
fore its completion, by the data given above. 

The coincidence is the more worthy of notice, be- 
cause my former calculations, on which the tables 
were constructed, had nothing whatever to do with 
the present calculation based on the angle of the 
sloping entrance-passage of the Great Pyramid, and 
its relation to the pole-star of that day. 

It may be remarked, that at the date now assumed, 
when this small star was on the meridian under the 
pole, there was at the same time on or close to the 
meridian southward, and on or very near the equi- 
noctial line, the principal star of Orion, called Menhib 
Al Gjauza or Beltegeux^ a star of the first magnitude. 
Here, then, was considerable help towards ascer- 
taining an astronomical meridian line, in two points 
well defined, north and south, with a single star at 
each. 

This approximate determination by the globe re- 
quires, of course, much more exact testing. But it 
may be suflBciently near to call forth the application 
of more accurate methods. 

In conformity with the above conclusions, the fol- 
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lowing general reasons induce me to think that the 
erection of the Great Pyramid must have been later 
than the period of Joseph in Egypt : — 

1st. The enormous expense and labour of the work 
imply enormous wealth at the disposal of the king ; 
and that seems to have been the immediate result, in 
the first place, of the seven years of plenty and the 
seven of famine under the administration of Joseph, 
by which all the property and persons of the Egyp- 
tians, except of the priesthood, were brought into the 
possession of the monarch ; and, in the next place, 
of the great expeditions, conquests, and plunder of 
the nations, to which Sesostris applied his vast re- 
sources, and by which he brought to Egypt the wealth 
of the world. 

2ndly. If, as the late John Taylor, of Kensington, 
and Professor Piazzi Smyth, on very plausible grounds 
have thought, the coffer of the Great Pyramid be, in 
point of capacity, the corn-measure, the same with 
that used by Joseph, — and that the name " pyramid" 
may be derived from irvpo^y caruy appears from that 
derivation and explanation of it being given with others 
in the " Etymologicum Magnum," from which Scapula 
also quotes it, saying "7rupa/it8€9 apud -^gyptios 
etiam dicuntur regis granaria a Josepho aedificata" — 
then, since the sales of corn had assumed, under that 
patriarch's administration, so great a political im- 
portance, the probability is increased that the mea- 
sure would receive attention from the scientific men 
of the period next following: and such a man as 
Thoth, the Bacon and the Newton of his day, might 
be capable of appreciating Hebrew truth. By him, I 
think, the Pyramid was probably designed, and its 
building superintended, though he may not have lived 
to its completion. 
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3rdly. A reason is thus famished for the sacred 
cubit of the Hebrews finding its way into the mea- 
surement of the greatest monument of Egypt. 

4thly. Thoth, of aU the men of Egypt, is the most 
competent and perfect man of science to whom the 
construction or design of the Ghreat Pyramid could be 
assigned. 

5thly. The tradition preserved by Herodotus ex- 
pressly assigns the Pyramid to Kheops, who appears 
to be the same with Phiops or Aphiopa, and by in- 
terchange of the asperated consonants Aithiops ** the 
Ethiopian king." The first king of that dynasty 
which knew not Joseph, was the father of Sesostris, 
and was reigning at the time of Thoth's observation 
of Sothis ; but Sesostris himself also had the desig- 
nation of Aithiops, and is probably the Kheops, 
Phiops, or Aphiops, of the tradition. 

6thly. The question of whether the coiSer of the 
Great Pyramid was intended to be used as a sarcopha- 
gus for the king may reasonably be discussed, without 
militating against the fact of the cofier having been 
truly the corn-measure, since it might be even mys- 
tically so applied, in compliance with the teaching of 
the resurrection by the mysteries of Cbees, and the re- 
garding of man in death as a corn of wheat fallen into 
the ground. But there is no evidence that it ever 
was used as a tomb, and so great a structure indi- 
cates that, even if this application had been intended 
to be included, other more important ideas were 
attached to it. Although Professor Piazzi Smyth 
may, in some respects, have pressed to an extreme 
the scientific metrological indications of the Great 
Pyramid, yet it is done with true scientific genius ; 
and, secure in the main facts, he may afibrd to bear 
some opposition and detraction. 
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In one respect the Professor's work reminds me 
of the Bridgewater Treatise of Sir Charles Bell on 
the Hand, who shows in the hand of man a relation to 
the magnitude and density of the earth, the depth of 
the atmosphere, the distance of the sun, and the con- 
stitution of the universe, as well as more minutely to 
the fins of fishes and the wings of birds. But if the 
metrology of the Great Pyramid be so perfect and so 
extensive in its relations to the globe of the earth, as 
the Professor endeavours to show, it would no doubt 
necessarily imply (as he contends that it would) 
some basis of revelation ; and it cannot be denied 
that weight and measure have in various instances 
been made the subject of revealed directions. 

7thly. The exact astronomical orientation of the 
Great Pyramid, and the meridian and polar refer- 
ence of the entrance-passage, appear to me to be in 
a high degree agreeable to my suggestion (" Egypt's 
Record of Time," pp. 340, 341) of the theological 
reference of the Pyramid to Jacob's dream of the 
ascending scale of being, and to the divine Trinity 
as the heading up of all in One. I think so, because 
I have obtained abundant proof that the ascending 
scale of angehc, seraphic, and cherubic spiritual life, 
came to be viewed in association with the four quar- 
ters of the outer world, and that the ^5a, or living 
creatures of the zodiac, originated in that grand 
spiritual view of the living universe, the four faces 
of the cherub being placed in quadrature with the 
four cardinal points of the heavens. (See at large 
in my " Gate of Prophecy," vol. i. pp. 151 — 202, 
and " A Clergyman's Holidays," pp. 203—227.) The 
square pyramidal form may express a modified form 
of the same idea with the spherical "wheels" of 
Ezekiel ; and Professor Piazzi Smyth has shown that 
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the Pyramid, in the proportions of its height and 
somi-circumference, contains in a marvellous manner 
the squaring of the circle. It is remarkable that 
the name BatrvXia "Bethels," was afterwards applied 
to pyramidal erections of stone, as Bochart shows ; 
thus directly connecting their origin and meaning 
with the dream of the patriarch at Bethel. To sleep 
at the base or in the heart of that glorious pyramid 
of celestial natures, to awake to the consciousness of 
the living presence of God, as being in " none other 
than the house of God, and the gate of heaven," 
might suggest to some the emblematical apphcation 
of that pyramidal form in association with the sleep 
of death, and the faith of a conscious awaking here- 
after to the glories of heaven. Unquestionably, 
whether in the case of the Great Pyramid or not, 
that application to sepulture teas made in some struc- 
tures of that nature ; but this does not show that the 
vast structure of the Great Pyramid meant nothing 
more than a tomb ! Professor Piazzi Smyth thinks 
that it did not even include that purpose; and he 
has certainly proved that other and totally different 
meanings were contained. We might apply to it, 
what is said by Philo' of the" cherubic emblems, that 
they expressed cTrtyi/cuo-t? kol hnarrjiiri voXXtj, " much 
information and scientific knowledge," or what Cle- 
ment of Alexandria tells us that their very name 
suggested, SijXoCi/ iniyvcjcrw iroXKijv, " to body forth 
nmch knowledge®." 

It was not to be expected that the residence of 
the Patriarch Israel and his descendants in Egypt 
for so long a time, and at first in so influential a 

' Dc Mose, lib. ii. 

* Strom. V. 0pp. fol. Lut. Par. 1641, p. 563. 
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position, could be without some effect in moulding 
or modifying the opinions of the age. And the 
freedom of the Great Pyramid from every idolatrous 
symbol gives a striking testimony of the impress of 
that pure faith, which at that time was peculiarly 
distinctive of Israel. 

It appears to me, then, that the revelation made 
to Jacob at Bethel may have contained some exact 
details in harmony with the patriarchal cherubic 
doctrines, and which probably were preserved by 
the patriarchs, and afterwards, commanding admi- 
ration from their grandeur, became embodied in the 
Pyramid. Nor is it to be wondered at if the most 
durable masonry acknowledges some relation to the 
ladder, or steps, of that celestial structure, on which 
the angels of God were beheld by the patriarch 
ascending and descending, and the Lord at the one 
glorious apex into which all things are headed up. 
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" Tkrre is not a better cofM^axien to he 
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votional Commentary on the Gosptl Narra- 

tii'e' by the Rev. Isaac IVilliams 4 

rich tnine for devotional and theological 
study."— GVARDl AN. 

" So infinite are the deaths and so innumer- 
able the beauties of Scripture, and more fetr- 
ticularly of the Gospels, that there is somt 
difficulty in describing the manifold excellences 
of Williams' exquisite Commentary. Dertv- 
tng its profound appreciation of Scripture 
from the "writings of the early Fathers, it is 
only tvhat every student hpunvs must be true 
to say that it extracts a ivhole wealth of 
meaning from each sentence, each apparently 
faint allusion, each word in the text." — 
Church Review. 

^* Stands absolutely alone tn our English 
literature ; there is, rve should say, no chance 
of its being superseded by any better book of 
its kind ; and its merits are of the very higltest 
order.** — Literary Churchman. 

" // would be difficult to select a more use- 
ful present, at a small cost, than this series 
would be to a young man on his first entering 
into Holy Orders, and many, no doubt, will 
avail themseh'es of the republication of these 
useful 7'olumes for this purpose. There is an 
abundance of sermon material to be drawn 
Jrom any one of them."— Chukch Times. 
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it meets difficulties almost by anticipeUion, 
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the very darkest passages in the New Testa- 
ment. -KocK. 

" The author has skilfully compared and 
blended the narratives of the different Gospels, 
so as to give a synoptical virw of the history ; 
and though the commentary is called * devo- 
tional* it is scholarly and suggestix'e in other 
respects. The size of the work, extending, as 
it does, over eight volumes, ntay deter pur- 
chasers and readers ; but each volume is com- 
plete in itself, and loe recommend students to 
taste a sample of the author's quedity. S'on$e 
things they may question ; but the volnmtes 
are really a helpful and valuable addition to 
our stores."— Frerm AS. 

" The high and solemn verities of the 
Saviour's sufferings and death are treated 
with great reverence and ability. The 
thorough dcT'Outness tvhich pervades the took 
commends it to our heart. There is much 
to instruct and help the believer in the Chris- 
tian life, no matter to what section of the 
Church he may belong." — Watchman. 
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sickfuu andaffiiciiony — Church Rkvikw. 

** A very valuable collection 0/ extract* 
from voriters of every school. The volume is 
an elegtuit one.''* — Church Times. 

" A very useful collection of devotional ex- 
tracts front the histories of good nun of very 
various schools of thought." — ^John Bull. 



" We are bound to admire the extreme 
beauty and the warm devotion of the majority 
of ptusages here collected to smooth the soul 
thai sorrows, even th&ugh j^enned by men 
from whom we differ so much in doctrine.** — 
Rock. 

**A work which we feel sure will find a 
welcome and also prove a soothing guest in 
the chamber of many an invalid.** — Rbcokd. 
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** A welcome republication of a treatise once 
highly valued, and which can never lose its 
value. Many of our readers already know 
the fulness and discrimination with which the 
author treats his subject, which must be one 
of the most delightful topics of meditation to 
all whose heart is where the only true trea- 
sure is, and particularly to those who are 
entering upon the evening of life." —Chvkqh 
Revikw. 

" The value of this book needs not to be re- 
ferred to, its standard character having been 
for many ^tears Past established. The edition 
in which it reappears hns erndently been care- 
fully prepared, and will be the means of mak- 
ing it mare generally known." — Bell's Mbs- 

SENGBS. 



**AU recognise the authority of the com- 
mand to set the affections on things above, 
and such works as ike one now before us will 
be found helpful towards this good end. We 
are, therefore, sincerely glad that Messrs. 
Rivinfton kave brougnt out a new edition 
of Bishop Manfs valuable treatise.**— R%- 

COKD. 

" This beautiful and devotional treatise, 
which it is impossible to read without feeline 
a more deepened interest in the eternal ilesua- 
ness which awaits the true servants of our 
God, concludes very appropriately with ^Mus- 
ings on the Church and her Services,* which 
we cordially recommend to our readers.** — 
Rock. 



MATERIALS AND MODELS FOB GBEEK AND LATIN 

PROSE COMPOSITION. Selected and arranged by J. Y. Sargent, 
M.A., Tutor, late Fellow of Magdalen Collie, Oxford ; and T. F. Dallin, 
M.A., Fellow and Tutor of Queen's College, Oxford. Crown 8vo. 'Js, 6d. 



£SitBBX&. |K.ibingt0n'jai ^ttblicationB 



A DOMINICAN ARTIST ; a Sketch of the Life of the Rev. P^re 
Besson, of the Order of St. Dominic. By the Author of the " The Tales of 
Kirkbeck/' " The Life of Madame Louise de France,*' &c. Crown 8va 9x. 



** TA^ autJUrr of the Lift of Pirt Beu^n 
turtles with a grace and re^nement of devo- 
tional feeling peculiarly suited to a sulyect' 
matter which suffers beyond most others from 
any coarseness of touch. It would be difficult 
to find ' the simplicity and purity of a holy 
life* more exquisitely illustrated than in 
rather Bessons career ^ both before and after 
his joining the Dominican Order under the 
auspices of Lacordaire. . . . Certainly 
we have never come across what could more 
strictly be termed in the truest sense ' the lift 
of a beautiful soul.* The author has done 
well in presenting to English readers this 
singularly graceful biography ^ in xvkich all 
who can appreciate genuine simplicity and 
nobleness of Christian character tvill find 
much to admire and little or nothing to con- 
<^»i«."— Saturday Review. 

"// ttwuld indeed have been a deplorable 
omission had so exquisite a biography been by 
any neglect lost to English readers^ and had 
a character so ferfect in its simple and com- 
plete devotion been tuithheldfrom our admira- 
tion. . . . But ve hax'e dwelt too long 
already on this fascinating booh^ and must 
now leave it to our routers J"^ — Literary 
Churchman. 

"A beautiful and most interesting shetch 
of the late P^re Besson, an artist who forsook 
the easel for the altar.'*— Chvhch Times. 

*' A book which is eu pleasant for reading a* 
it is profitable for meditation. —MnxoH R»- 

VIKW. 

" /(> are indebted to the graceful pen of the 
translator of Madame Louise de France for 
another Catholic Life, beautifully vtritten^ 
and full of the spirit of love.*'— Tablet. 



** This teutefully hound volumt is a record 
of the life ofPire Besson. From childhood to 
xture death in April i86z, eU the eig* 

forty-five^ he was pr e-e m inently suited to a 
of self-denial, and so full of leme and 
cHarity^ that his saintly character calls forth 
the tuarmest admiration^ atul we feel sure the 
perusal of it will give pleiuure to our readers.^ 
— Church Herald. 

" IVhatever a reader may think of Ptre 
Besson's profession as a monk, no one vtill 
doubt his goodness ; no one can fail to profit 
Vfho will patiently read his li/i, as here written 
by a frund, whose sole elefect is in being 
slightly unctuous."— Xthemmvu. 

^' The life of the Rev Pere Besson, wha 
gave up an artist's career, to which he wtu 
devotedly atteuhed, and a mother whose affec- 
tion for him is not inaptly likened to that of 
Monica for St. Augustine, must be read in it.- 
entirety to be right Iv appreciated. And th* 
whole tenour of the book is too devotional, tco 
full of expressions of the most touching d - 
pendence on God, to make criticism possib*, , 
even if it was called for, which it is not."— 
John Bull. 

" The story of Phre Besson* s life is one o* 
much interest, and told with simplicity, can- 
dour, and good feeling.** — Spectator. 

"A beautiful book, describing the most 
saintly and very individual life of one of the 
companions oj Lacordaire.^ — Monthly 
Packet. 

" IVe strongly recommend it to our readers. 
It is a charming biography, that will delight 
and edify both old and young.** — Westmin- 
ster Gazette. 



MEMOIR OP THE RIGHT REV. JOHN STRACHAN. 

D.D., LL.D., First Bishop of Toronto. By A. N. Bethune, D.D., D.C.L., 
his Successor in tlie Sec. 8vo. lar. 



*' Ife haT'e in this z'olume a most interesting 
memorial of one of the foremost tnen in the 
Colonial Church : the well-told story of a most 
important period in the annals of Canada. 
The Canadian Church must always be Z'cry 
dead to A nj^licans as a branch of their com- 
munion, that more than any other reproduces 
the special traits of the mother Church. And 
to Bishop Strtichan, the subject of this memoir, 
it was j^iT'cn to gain and exercise aivide influ- 
ence OTcr the Church of Upper Canada, and 
to leave his mark on the ecclesiastical history 
of thr period i so that the story of his life, told 
gracefully and well by Bishop Bethune as we 
have it here, will, 7i>e hope, engage the warm 
interest of many of our readers 



But we have exceeded our limits, and must 
perforce take learv of the book, ivarmly re- 
commending it as the life-history of a man of 
sterling tvorth, whose lot tons cast in busy and 
stirring times, and tlie 'u-orse side of which 
makes us think scuily of much that 7«r have had 
to go through, and of more that seems impend- 
ing.**- -Litkkakv Churchman. 

" Written in a simple, straight fortoard, 
dignified manner, being wanting just a little 
in the colouring that might no-w and then have 
been given to it. But it is readable, and there 
is much to interest and profit in the busy, 
fruitful life of a man like Dr. Strackan.** — 
Contemporary Review. 



THE RELIGION, DISCIPLINE, AND RITES OP THE 

CHURCH OF KXCiLAND. YSy John Cosin, Bishop of Durham. Written 
at tlie instance of Edward Hyde, Earl of Clarendon. Now first published in 
English. By the Rev. Frederick Meyrick, M.A., Rector of Blickling 
and Erpingham ; Prebendary of Lincoln ; Examining Chaplain to the Lord 
Bishop of Lincoln. Small 8vo. zs. 



EXAMINATION OP OONSOIBNCB UPON SPECIAL 

SUBJECTS. Translated and Abridged from the French of Tronson. 
Forming a Volume of THE ASCETIC LIBRARY: A Series of Transla- 
tions of Spiritual Works for Devotional Reading from Catholic Sources. 
Edited by the Rev. Orby Shipley, M. A. Square Crown 8vo. Sj. 

as to the subject of penitence it may give $o$me 
idea of the method of the book to mention the 
headings of its successive sections * fruits of 
Penitence/ »A. :— Hatred of Sin^—Self-Ah- 
horrence, — Lot>e of the Cross, — Peace of 
Heart."— hiTKHAfCf Churchman. 

"// is a pleasing sign to see such books as 
these re-edited for the supply ^ so great a 

ofth 



** It is a much larger and morm. elaborate 
work than is usually devoted to this subject^ 
and arranged on a different plan. The chief 
virtues and sins ha7'e each a section given to 
them, and the exatnen is cast in the form of a 
tneditation, with ^rst, second^ and third 
points. The enquiries made of the soul are 
very searching, and are so framed that self- 
knowledge, and tu a consequence self con- 
demnation, most necessarily result from the 
conscientious use of the book. It is especially 
adapted for those who find a difficulty in 
usin^ the ordinary manuals, and who are yet 
aiming at a higher life than common. For 
Religious Houses it will be found invaluable, 
more especially, perhaps, to mistresses of 
novices. It strikes us as a book highly suggeS' 
live to those who conduct retreats.* — Church 
Times. 

" This is xtolnme IV. of the series known as 
the * Ascetic Library,' and of all the volumes 
of the series yet published it strikes us as by far 
the most useful. . . . Singularly practi- 
cal and judicious, so that it is difficult to say 
to 7vhat class of Persons it will be most useful 
— those who take it for personal use, those who 
adopt it as a guide in receiving confessions, or 
the preacher who uses it as a help in the com- 
position ofsermotis addressed to the conscience 
rather than to the intellect. There are some 
excellent Pages on Devotional Reading ; while 



need. No one but a master of the spiritual 
life could have compiled a set of reflections so 
searching and yet so exalting as the book be- 
fore us. IVe know of nothing more calculated 
to lay open to itself the mind of the most spiri- 
tual, to reveal the self-deceptions and snares 
lying in itsrvay, and the subtle forms by which 
perfunctoriness insinuates itself The book 
will be found beyond measure useful to all 
•who desire to know themselves in some degree 
as God knows them, while to religious and to 
the clergy it must be an inestimable boon'' — 
Church Revibw. 

'* Louis Tronfon's self-questionings and 
nteditations range over a wide field— -from 
faith and love to God, down to the demeanour 
practised in toorkingand rising, conversation, 
and travelling. We should be far from as- 
serting that his book contains nothing good ; 
on the contrary, much tha^ is excellent in 
sentiment and devout in expression may be 
found in it." — Record. 



INSTRUCTIONS FOR THE USE.OP CANDIDATES FOR 

HOLY ORDERS, And of the Parochial Clergy ; with Acts of Pariiament 
relating to the same, and Forms proposed to be used. By Christopher 
Hodgson, M.A., Secretary to the Governors of Queen Anne*s Bounty. 
Ninth Edition, Revised and Enlarged. 8vo. i6j. 

THE CHURCH OF GOD AND THE BISHOPS : An Essay 

suggested by the Convocation of the Vatican Council. By Henry St. A. 
Von Liano. Authorized Translation. Crown 8vo. 4J. (ni. 



** Written by a devout Roman Catholic, and 
is at once thoughtful and m'erent. It is a 
volume which acquires a significancy beyond 
its literary merit from the position of the 
writer, and is an index of what is moving in 
the hearts of men whose attachment to their 
own Church cannot be doubted.^ — John 
Bull. 

" The author of this work is a Spanish 
Catholic of noble family now resident at 
Munich, where he is well known for his de- 
vout and ascetic life, his deep religious con- 
victions, and his zealous attachment to his 
church, which he believes to be just peusing 



through a peculiarly trying and perilous crisis. 
It is a brief but excellent summary of the chief 
bearings ql the case against the Church of 
Rome?'— KocK. 

'* This book is full of condensed thoughts on 
the subjects which now most press on the minds 
of Churchmen. They are delivered with a 
depth and piety vfhich approaches to the pro- 
phetical spirit; and we are told that t':e pri- 
vate character of the writer corresponds with 
this description, and that it is acknowledged 
with reverential deference by those Christians 
who have the happiness to know him." — 
Church Review. 



THE PRAYER BOOK INTERLEAVED ; With Historical Illus- 
trations and Explanatory Notes arranged parallel to the Text. By the Rev. 
W. M. Campion, D.D., Fellow and Tutor of Queen's College, and Rector 
of St. Botolph's, and the Rev. W. J. Beamont, M.A., late Fellow of Trinity 
College, Cambridge. With a Preface by the Lord Bishop of Ely. Fifth 
Edition. Small 8vo. ^s. 6d, 



A PLAIN ACCOUNT OP THE ENGLISH BIBLR From 

the Earliest Times of its Translation to the Present Day. By John Henry 
Blunt, M.A., Vicar of Kennington, Oxford; Editor of "Tlie Annotated 
Book of Common Prayer," &c. Crown 8vo. y. dd, • 

THE HOLY BIBLE. With Notes and Introductions. By Chr. Words- 
worth, D.D., Bishop of Linco^. Volume V. Imperial 8va 521. 6d, 
Containing Isaiah, izr. 6<il, Jeremiah, Lamentations, and Ezekiel, 2iJ. 

THE CAMBRIDGE PARAGRAPH BIBLE OF THE 

AUTHORIZED ENGLISH VERSION, with the Text Revised by a Col- 
lation of its Early and other Principal Editions, the Use of the Italic Type 
made uniform, the Marginal References remodelled, and a Critical Introduc- 
tion prefixed. By the Rev. F. H. Scrivener, M. A., Rector of SL Gerrans, 
Editor of the Greek Testament, Codex Augiensis, &c. Edited for the 
Syndics of the Cambridge University Press. 

Crown 4to. 

Part L— GENESIS to SOLOMON'S SONG, 15^. 
Part II.— APOCRYPHA AND NEW TESTAMENT, 151. 
Part III.— Containing the PROPHETICAL BOOKS, and the CRITICAL 

INTRODUCTION, 6j. In tJU Press. 

" TM£ Syndics tf the Univtrtity Prtu de- "Mr, Scrtvemrr Ma* cmr^/uliy cMaUd ikf 

s*rt>e great credit for this attempt to tu^ly , text 0/ our modem Bibles with tkett of the 

biblical students and general readers with n first etUtion of 161 1, restoring the original 

co^y of the Bible, which presents the arrange- reading^n most places^ and marhing every 

mcnt of an uHbroken text in paragraphs ac- place inhere an obvious correction has been 

commodated to the sense {the numerals, indi- made\ he has made the spelling as uniform 

eating the chapters and z'crses, being removed as Possible ; revised the punctuation (punc- 

to the margin) ; with the broad distinction tuation as those who cry out for the Bible 

between the prose and poetical portions of without note or comment should remember^ 

Scripture duly maintained, and with such is a continuous comtnentary on the text) ; 

passages of the Old Testament as are quoted carried out consistently the Plan of marking 

in the A' rw being tnarked by the use of open with italics all words not found in the origi- 

type. . . . After this notice of the nature nal, and carefully examined the marginal 

and objects of the Cambridge Paragraph references. The name of Mr. Scrivener ^ the 

Bible, it is needless to say one untrd as to its learned editor of the * Codex Augiensis^* 

great value ami importance." — Notes and guarantees the quality of the uiwvfe**— Si'EC- 

QUEKIES. TATOR. 

An edition has also been printed, on good writing paper, with one colunm of 
print and wide margin to each page for MS. notes. 

Parts I. and II. 20;. each. Part III. los. In ike Press. 

THE DOCTRINE OP RECONCILLA.TION TO GOD BY 

JESUS CHRIST. Seven Lectures, preached during Lent, 1870, with a 
I'refatory Essay. By W. H. Fremantle, M.A., Rector of St. Mary's, 
Bryanston Square. Small 8vo. 2s. 

THE TREASURY OP DEVOTION : A Manual of Prayers for Gene- 
ral and Daily Use. Compiled by a Priest. Edited by the Rev. T. T. 
Carter, M.A., Rector of Clewer, Berks. Third Edition. i6mo, limp 
cloth, 2J.; cloth extra, 2J. 6d. 

Bound with the Book of Common Prayer, 31. 6</. 
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LETTERS FROM ROME ON THE COUNCIL. By Quirinus. 
Reprinted from the "Allgemeine Zeitung.'* Authorised Translation. Crown 
8vo. 



I2J. 



(( 



The great interest which these c^mmtmicth- 
tioHS exctted during their periodicai^ubticatioH 
in the Augsburg fa^er^ net onh in Germanjt, 
but everywhere throughout the Continent where 
interest was felt in the proceedings of the 
Council^ is weUknown^ and their re froduction 
in this country is calculated to o^en the eyes 
of Englishmen not a little to the way in which 
things are managed at Rome under the pre- 
sent system of Curialistic domination. Per- 
haps the most remarkable thing tsbout the 
Letters is that they should have been Published 
at all, for ^ after a few numbers had appeared ^^ 
the most strenuous efforts were made by the 
Papal authorities to discover their author, but 
in vain. We believe that the secret is pre* 
served even »««/."— Church Times. 

" Their calm criticism of the proceedings o/ 
the Council, their dignified remonstrance 
agaitut the proceedings of the Roman Curia, 
and their outs^ken fears as to the results 
which will follow upon the proclamation of 
the dogma of Infallibility, must have done 
much to strengthen and consolidate the Op- 
position [as it ts called) in the Council. . . . 
A word tu to the translation. It reads like 
an English toork—the similarity between this 
and * Janus* wHl suggest itself at once.** — 

ATHBNitCUM. 

*' The * Letters from Rome* are already 
world-famous. In Italy and in Germany they 
have created a great sensation. Their revela- 
tions, their plainness of speech, the vigour and 
incisiveness of their style, all combine to make 
them amoHf the most remarkable productions 
which this (Ecumenical Council has called 
forth. They are easy and pleasant readine, 
and are essential for all who wish to know tke 
secrets of this great conspiracy.* — Frkkman. 

** It ts not much more than a twelvemonth 
since we noticed at some length the English 
translation of the remarkable work of ' Janus * 
on the Pope and the Council, which has since 
passed rapidlv through three editions, and 
has commamud hardly less attention in this 
country than in Germany. ' Jemsts* closed 
with a sorrowful prediction that, whatever 
else might be said of the Vatican Synod, 
it wouU have no claim to be considered a 
free assembly, and the volume now before 
us is one long illustration from begin- 
ning to end of tike Justice of that anticipation. 
The two books, though evidently em an ating 
from different authorship, have much im 
common. Both, as we are assured, are 'ex- 
clusively the work of Catholics; * both re^re- 

A MANUAL OF LOGIC ; Or, a Statement and Explanation of theLawi 
of Formal Thought By Henry J. Turrell, M.A., Oxon. Square crown 
8vo. 2J. td* 

' THE ATHAN ASIAN CREED/ and its Usage in the English Church : 
an Investigation as to the Original Object of the Creed and the Growth of 
prevailing Misconceptions r^arding it. A Letter to the Very Reverend W. 
F. Hook, D.D., F.R.S., Dean of Chichester, from C. A. Swainson, D.D., 
Canon of the Cathedral, and Examining Chaplain to the Lord Bishop of 
Chichester; Norrisian Professor of Divinity, Cambridge. Crown 8vo. 
3J. 6</. 



sent the same school of religious thought ; both 
give evidence of deep learning, though there 
is of course more scope for its direct applica- 
tion in the earlier wdume ; both are written 
with consummate iMlity and unmistakeable 
earnestness, and in a clear and lucid style ; 
and both, we may add, are admirably tmns- 
lated. The English reader, if he had not 
referred to the title page, might easily suppose 
that the Letters were from the pen of a 
countryman of his own. But it is not in 
graces of style, still less on anv artificial 
ornament, that the book defends for its grave 
€uut permanent interest. It tells a piatn un- 
varnished tale, the more impressive from its 
severe ami terrible simplicity, wJtich inti- 
mately concerns the credit and prospects of 
the Papacy emd Roman Catholic hierarchy, 
and bears indirectly, but not less really, on 
the future, not only of the vast organisation 
under their rule, but of universal Christen- 
dom. . . . Several points of interest we 
have been compelled to pass over for want of 
space, but this is the leu to be regretted as the 
*^ Letters of Quirinus* are Pretty sure by this 
time to be in the hatuls of very many of our 
readers. Wkatever may be the final u^hot 
of the conflict evoked by the Vatican Synod in 
the bosom of the Roman Catholic Church— euid 
it will probably take years before we see the 
end of it— this collection will retain a perman- 
ent value as a faithful record of one of the 
most remarkable pkenometta of the present 
eventful century, which must inevitably leave 
its mark for good or for evil, though in a very 
different way frrfm what its promoters ete- 
signed, on the future of Christianity and the 
Christian Church.** — Saturday Review. 

" The history of tke Vatican Council will 
ere long be attempted by many pens, but by 
wkomsoever its proceedings may be narrated, 
we are firmly convinced that there will not, 
amid all the diversity of record, be found one 
to excel this volume in its vividly ititeresting 
descriptions of scenes and persons. A recom 
written while events are going on, lacks, of 
course, the calm deliberate style of the his- 
torian, who at his leisure ^veighs and measures 
begone events, and chronicles them eM accord- 
ing to the relative importance in which he 
holds them. Bui here we have tke narrative 
of events actually being enacted while tke 
writer was employing w Pen, he halving all 
the advantage of direct intercourse with the 
chief actors in the events he is recording,*' — 
Church Herald. 
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//£IV THEOLOGICAL DICTIONARY. 

DICTIONARY OP DOCTRINAL AND HISTORICAL 

THEOLOGY. By various writers. Edited by the Rev. John Henry 
Blu NT, M . A. , F. S. A. Editor of the Annotated Book of Common Prayer. 

Complete in one volume of 833 pageSy imperial 8zv (i^ttal to six Swf volumes of 
400 pages eaeh)^ and printed in large readable type, ^2s. or hedf-bound in 
morocco, 52J. 6</. 

I. Nature of the work. This Dictionary consists of a series of original 
Essays (alphabetically arranged, and 575 in number) on all the principal subjects 
connected with the Doctrines of the Christian Church. Some idea of the subjects^ 
and of the length of the articles, may be formed from the following titles of those 
which occupy the work from page 700 to page 72a 



Sign. 

Simony. 

Sin. 

Sinaitic Codex. 

socinianism. 

Solifidianism. 

Soul. 



Spinozism. 

Spirit. 

Spirit, The Holy. 

Sponsors. 

subdeacons. 

Sublapsarianism. 

Substance. 



Suffragan. 

Sunday. 

Supererogation. 

Supernatural. 

Superstition. 

Supralapsarianism. 

Supremacy, Papal. 



«. Object of the Work. The writers of all the Essays have endeavoured to 
make them sufficiently exhaustive to render it unnecessary for the majority of 
readers to go further for information, and, at the same time, sufficiently suggestive 
of more recondite sources of Theological study, to help the student in following up 
his subjects. By means of a Table prefixed to the Dictionary, a regular course of 
such study may be carried out in its pages. 

3. Principles of the Work. The Editor and his coadjutors have carefully 
avoided any party bias, and consequently the work cannot be said to be either 
"High Church," **Low Church," or *' Broad Church." The only bias of the 
Dictionary is that given by Revelation, History, Logic, and the literary idiosyn- 
cracy of each particular contributor. But the Editor has not attempted to assist 
the circulation of the book by making it colourless on the pretence of impartiality. 
Errors are freely condemned, and truths are expressed as if they were worth ex- 
pressing ; but he believes that no terms of condemnation which may be used ever 
transgress the bounds of Christian courtesy. 

4. Part of a Series. The Dictionary of Theology is complete in itself, but 
it is also intended to form part of a Series, entitled, ** A Summary of Theology," 
of which the second volume, ** A Dictionary of Sects, Heresies, and Schools of 
Thought," is in a forward state of preparation for the press. 



" Taken as a ivhoU the articles art the 
ntnrk of practised writers, and well informed 
and soltd theologians. . . . We know no 
book of its size and bulk which supplies the 
information here given at all; far less which 
supplies it in an arrane^entent so accessible, 
with a completeness of information so thorough, 
and with an ability in the treatment of pro- 
found subjects so great. Dr. Hook's most 
useful volume is a work of high calibre, but it 



is the work of a single mind. We have here 
a wider range of thought from a greater 
variety of sides. We have Here also the work 
of men who evidently know what they xvrite 
about, and are somewhat more profound (to 
say the least), than the writers of the current 
Dictionaries of Sects and Heresies.*'— Gxjak- 

DIAN. 

*' Afereantiquarianism. howez>er interesting, 
has little place in it. But for all practical 
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comedies. We find not onl^ an introduction 
devoted to the life and %urit*n£St the styU and 
literary merited «/ the great Roman comic 
Poet^ but a/f» a complete account^ andaneUysis 
of each of the plays here printed, . . . At- 
together we can pronounce this tfolume one 
admirably suited to the wants of students at 
school and college, and forming a usefiU in^ 
troduction to the worhs of Terence. — Ex- 

AMINKR. 

" Mr. Papilloris * Terence* strikes us as a 
thoroughly satisfactory school-book. The notes 
are all that notes should be. They are clear, 
and give just the help needed, yet without 



Pn$ideriug to lasiness. There is often a cris^ 
ness and raciness about the comments, which 
is the very thing needed to attract attention to 
the text, and many of the little construes 
given are marvels of close-fittinf idiomatic 
rendering. The general critical introduction 
we have read witk a great deal of interest. It 
gives a singularly clear and vtvid view of the 
character and literary merit attaching to the 
Terentian writings, and a cons^tus of an- 
cient criticisms upon them, which we have not 
seen done, or at all events not so completely 
elsewhere.** — Literary Churchman. 



CLASSICAL EXAMINATION PAPERS. Edited, with Notes 
and References, by P. J. F. Gantillon, M.A., sometime Scholar of St. 
John's Collie, Cambridge ; Classical Master in Cheltenham Collie. Crown 
8vo. ^5. 6d, Or interleaved with writing-paper for Notes, half-boimd, 
lor. 6</. 



" If any of our readers have classical pupils 
they will find thit a most serviceable volu$ne, 
alike for their own and for their pupils' use. 
The ^Pers are mostly Cambridge or Oxford 
scholarship papers, and they are most carefully 
edited and annotated, so as to make thetr use 
as easy and as profitable as possible. The 
papers chosen are of the very highest order, 
and we can only say that such a help would 
have been invaluable to ourselves when en- 
gaged in such xvork as to require it.*' — Litkk- 
arv Churchman. 

" The papers are well selected, and are 
fairly representative of the principal classi- 
cal examinations of the present day.** — 

ATHBNiGUM. 



** All who have had anything to do with 
examinations, especially as examinees, Vfill 
recognise the utility of a well-selected and 
well-edited collection of examination papers. 
It is a sort of scholastic chart, and pnarks the 
rocks and quicksands on which carelessness or 
ignorance may suffer shipwreck. Mr. Gan- 
tillon* s book is a judicious collection of papers. 
His notes convey information in cases where 
it is not easily accessible, atid where it is, 
mention the sources at which it may be found. 
In the notes to the philosophical papers, he 
takes frequent opportunities of stating con- 
duly the opinions of the ancient philosophers, 
anefof referring to the writings of their more 
miodem successors.'* — Scotsman. 



THE OBER-AMMBRGAU PASSION PLAY. Reprinted by 

permission from the Times, With some Introductory Remarks on the Origin 
and Development of Miracle Plays, and some Practical Hints for the use of 
Intending Visitors. By the Rev. Malcolm MacColl, M.A., Chaplain to 
the Right Hon. Lord Napier, K.T. New Edition. Crown 8vo. y. 6d, 



It 



To those whom the war has deprived of 
an opportunity to see that most curious reltc 
of former days, this little book will prove 
highly interesting. . . . 1 1 gives a highh 
interesting sketch of miracle plays in the 
middle ages, tracing them from a very early 
period, and also giving much practical infor- 
mation.*'— Chvhch HSRALD. 

" The Rev. Malcolm MacColl has reprinted 
from the ' Times' his graphic narrvtive of 
the A mmergau Passion Play. It will serve 
as a pleasant memorial to those who were 
fortunate enough to be spectators of that 
drama this year, and also as a useful guide 
to such as purpose a future visit. * — Union 
Revirw. 

" Those who were disappointed this year in 
their intended expedition to the Tyrol, and 



they are to be numbered by thousands, will do 
well to procure the Rev. Malcolm MacColVs 
graphic account.**— Chvkch Timbr. 

"An extremely able and interesting ac- 
count of this year's Passion Play. Our readers 
will not ^grct buying this little sketch.'*— 
LiTKRARV Churchman. 

**An interesting account of the Passion 
Play enacted every tenth year at Ober-Am- 
mergau in Bavaria. In this little volume 
we are furnished with all the Particu- 
lars in reference to going to, and staying in, 
the now classical region of A mmergau. In 
fact, Mr. MacColl gives us a sort of half 
guide, half history, and a graphic and highly 
enlightened criticism of the characters and 
features of the piay** — Wbstminster Re- 
view. 



THE COMMENTARIES OP QAIUS : Translated, with Notes, by 
J. T. Abdv, LL.D., Regius Professor of Laws in the University of Cambridge, 
and Barrister-at-Law of the Norfolk Circuit, formerly Fellow of Trinity Hall ; 
and Bryan Walker, M.A., M.L., Fellow and Lecturer of Corpus Christi 
College, and Law Lecturer of St. John's College, Cambridge, formerly law 
Student of Trinity Hall and Chancellor's Legal Medallist. Crown 8vo. i£^. dd. 
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SERMONS. By Henry Melvill, B.D., late Canon of St Paul's, and 
Chaplain in Ordinary to the Queen. New Edition. Two vols. Crown 8vo. 
51. each. Sold separately. 

"M**trs. RhnngUm luKvt jh MU k t d very 
ef^P&rimuly^ at a titme wIuh Ckmrckmen org 
tkinkitig; with tatUfactxen 0/ tht uno blood 
infiufd into the Chapter 0/St. Pantt^ sermems 
hy Henry Melville who in his day •oa* ms Cfle- 
bmted as a preacher as is Canon Liddon now. 
The sermons are not only couched in elegant 
lanfnage^ Out are replete with matter which 
the y0u$iger clergy would do well to study.*'— 
John Bull. 

" Henry Mehnlts intellect was lar^t his 
imagination brilliant, his ardour tntense, 
and his style strong, fervid, and picturesque. 
Often he seemed to glow with the inspiration of 
a prophet." — ^Amksican Quarterly Church 
Revikw. 

*' // would be easy to quote portions of ex' 
ceeding beauty and power. I tweu not, however, 
the charm of style, nor wealth of words, both 
which Canon Mehnll possessed in so great 
abundance, that he relied on to win souls; but 
the power and spirit of Him who said, * I,ifl 
be lifted up, will draw all men to Me, — 
Record. 

*' Every one who can re m e m ber the days 
vAen Canon Mehnll was the preacher of the 
day, fvill be glad to see these four-and-twenty 
^his sermons so nicely reproduced. His Ser- 
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profession of theology. There are 
here which we can personally remember ; it 
has been a pletuure to us to be reminded of 
them, emd we are glad to see them brougiit 
before the present generation. We hope that 
they may be studied, for they deserve it tho- 
roughly. — Literary Churchman. 

" Few preachers have had more admirers 
than the Rev. Henry Mehnll, and the new 
edition of his Sermons, in two volumes, will 
doMtbtlessJlnd plenty of purchasers. The ser- 
mons abound in thought, and the thoughts are 
couched in English which is at once elegant 
in construction and easy to reetd" — Church 
Times. 

" The Sermons of Canon Mehfill, now re- 
Published in tvto handy volumes, need only to 
be ntentioned to be sure of a hearty welcome. 
Sound learning, well-weighed words,ceUm and 
keen logic, and solemn devoutness, mart the 
whole series of masterly discourses, which em- 
brace some of Uu chief doctrines of the Church, 
eutd set them forth in clear and ScripturaJ 
strength.*'^^TAHDARD, 



A KEY TO THE NARRATIVE OP THE FOUR GOSPELS. 

By John Pilkington Norris, M.A.,Canon of Bristol, formerly one of Her 

Majesty's Inspectors of Schools. 

(Forming the Fourth Volume of Keys to Christian Knowledge.) 

Small 8vo. 2s. 6d. 

with which he treats it. . , • >fir hope 
that this little book will have a very wide 
circulation and that it wilt be studied ; and 
ve can fromise that those who take it up vuill 
not readily Put it do7VH again." — Recokd. 

'* This is a golden little xfolunte. Having 
often to criticise unsparingly volumes puo- 
Ushcd by Messrs. Rivington, and bearing the 
deep nigh Church brand, it is the greater 
satisfaction to be able to commend this book so 
emphatically, its design is exceedingly modest. 
Canon N orris writes primarily to kelp 
* younger sttidents' in studying the Gospels. 
But this unpretending volume is one wkich 
all students may study ivith advantage. It 
is an admirable manual for tfiose who take 
Bible Classes through the Gospels. Closely 
si/ted in style, so thai all is clear and weighty ; 
full of unostentatious learning, and pregmint 
with suggestion ; deeply reverent in spirit, 
and altogether Evangelical in spirit; Canon 
Norris' book supplies a real loant, and ought 
to be welcomed by all earnest and drvout 
students of tlte Holy Gospels." — London 
Quarterly Review. 



'* This is very much the best book of its kind 
we haz'e seen. Tlte only fault is its shortness, 
which Prevetits its going into the details which 
would support and illustrate its statements, 
and which in the process of illustrating them 
would fx them upon the minds and memories 
of its readers. It is hort'ri'er, a great im- 
provement upon any book of its kind we knorv. 
It bears all the marks of being the condensed 
work of a real scholar, and of a divine too. 
The bulk of the book is taken uf tvith a * Life 
of Christ' com f-t led from tlte Four Gospels so 
as to exhibit its steps and stages and salient 
points. The rest of the book consists of inde- 
pendent chapters on special points." — Liter- 
ary Chi'kchman. 

" This book is no ordinary compendium, no 
mere ' cram-book'; still less is it an ordinary 
reading book for schools ; but tlte schoolmaster, 
the Sunday-scltool teacher^ and the seeker after 
a comprehensive knt>u'h'd^e of Divine truth 
will/ind it wrthy of its Ha me. Canon S orris 
vtrites simfly, reverently, ivithout great dis- 
play of learning, giving the result of much 
careful study in a slwrt comfass, ana adorn- 
ing the subject by tlu tenderness and liotusty 



THE PRINCIPLES OP THE CATHEDRAL SYSTEM 

VINDICATED AND FORCED UPON MEMBERS OF CATHEDRAL 
FOUNDATIONS. Eight Sennons, preached in the Cathedral Church of 
the Holy and Undivided Trinity of Norwich. By Edward Meyrick Coul- 
BUKN, D.D., Dean of Norwich, late Prebendary of St. Paul's, and one of 
Her Majesty's Chaplains. Crown 8vo. 51. 
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THE LYRICS OP HORACE. Done into English Rhyme By 
Thomas Charles Baring, M.A., late Fellow of Brasenose College, Ox- 
ford. Small 4to. 7/. 



" TAe most jealous regard to the true mean- 
ing 0/ the poet^ atui, iMgeHera/, a spirited and 
graceful rendering throughout ^ claim for this 
volume^ elegant in its accuUnts 0/ tinted 



papery sharply cut type^ attd ample mafgin, a 
high place among the Efiglish representations 
ojthe Roman lyric poet. —KwcouD, 



THE ILIAD OP HOMER. Translated by J. G. Cordery, late of 
Balliol College, Oxford, and now of H.M. Bengal Civil Service. Two vols. 
8vo. I dr. 



" A new translation of the Iliads marked 
by certainly more than average ability^ im- 
parts more than usual interest to the classic 
element. We believe that few of those who 
read Mr. Cordery s version will not concur in 
our opinion that it gives ^ on the whole, a zrery 
fair English copy o/thejgrund Homeric Poem ^ 
can always be read with pieeuure, and con- 
tains manv passages of great merit. 
Mr. Cordery s merits seem to be a simplicity 
which does not, as is too often the case, verge 
on puerility; faithfulness and care without 
stiffness, and scholarship without pedantry. 
His notes, though short, are thoroughly well 
weighed and well written, and testify to the 
thought which he has bestowed on every aspect 
of hts task. In conclusion, we repeat that 
both those vjho can and those who cannot read 
the original may turn to Mr. Cordery s ver- 
sion, and be sure tf finding in it both pleasure 
and profit." — Standard. 

•' Mr. Cordery has been very successful in 



reproducing Homer's terse, vigorous simpli- 
city in readable blank verse*' — IEIxaminkm. 

There is a great masculine vigour in the 
translation, and now and then, though rarely, 
a great felicity of expression. That Mr. Cor- 
dery s version is always direct may be at once 
admitted,and in some Passages, especially the 
wrathful passages, this directness attains a 
very nigh order of Homeric force. If, hoTv 
ever, we compare Mr. Cordery with two of his 
principal blank verse predecessors, Cowferand 
the late Lord Derby, we should say he has, 
on the whole, greatly the advanta^ of both, 
— of Cowper {tuhose Iliad was far inferior to 
his Odyssey), because he is both closer to his 
original, attd far more vigorous atui direct, — 
of Lord Derby, because Mr Cordery has taken 
more unifortn pains, atui tutt so often merged 
the rich Homeric detail in the wooden con- 
ventionalisms ofgetteral phrases. Mr. Cor- 
derys version ts by far the best blank verse 
translation as yet known to us." — Spectatob. 



A PROSE TRANSLATION OP VIRGIL'S ECLOGUES 

AND GEORGICS. By an Oxford Graduate. Crown 8vo. 2j. (yd, 

ESSAYS ON THE PLATONIC ETHICS. By Thomas Maguire, 
LL. D. ex S. T. C. D. , Professor of Latin, Queen's College, Galway. 8vo. 5j. 

THE ELEGIES OP PROPERTIUS. Translated into English Verse. 
By Charles Robert Moore, M.A., late Scholar of Corpus Christi College, 
Oxford. Small 8vo. 2J. 6^. 

HISTORIC ANTIQUE EPITOME : Founded on the Two First 
Portions of the Lateinisches Elementarbuch, by Jacobs and Docring. By the 
Rev. Thomas K^rchever Arnold, M.A., formerly Fellow of Trinity 
College, Cambridge. Eighth Edition. lamo. 4/. 

SACRED ALLEGORIES. Illustrated Edition. By the Rev. W. 

Adams, M.A., late Fellow of Merton College, Oxford. 
The SHADOW of the CROSS. Illustrated by Birket Foster and G. E. 

Hicks. 
The DISTANT HILLS. Illustrated by Samuel Palmer. 
The OLD MAN'S HOME. Illustrated by J. C. HoRSLEY, A.R.A., and 

BiRKET Foster. 
The KING'S MESSENGERS. Illustrated by C. W. Cope, R.A. 

New Editions, square crown 8vo., 2s, 6d. each. • 

The Cheap Editions may still be had, i8mo., is. each, or 6d. in Paper Covers. 

The Four Allegories in one Volume. Presentation Edition. Small 4to. lor. 6^. 



THE SHEPHERD OP HERMAS. Translated into English, with an 
Introduction and Notes. By Charles H. Hoole, M.A., Senior Student of 
Christ Church, Oxford. Small 8vo. 4^. td. 

•* Mr. Hoole, we think ^ has acUd rightly in 
tratulating from the Greek text (efen mine 
net quite complete) as edited by Hilgen/eld. 
His translation runs fluently enough^ and 
enables any English reader who is curious 
about the * Ske/kerd' to read it through in 
two or three hours." — Saturday Review. 

" The ' Shepherd of Hermas,* that singular 
relic of the sub-a^tolic age, and fruitful 
parent of the lon^ series ef Christian alle- 
gories which has since appeared ^ has just been 
published in a new translation, with an in- 
troduction and notes by Mr. Charles H. HooUt 
of Christ Church, Oxford. The version is 
careful and fluent, and the form of the book 
more convenient than that of any other Eng- 
lish edition ive *«<wi/."— Union Review. 

" To our thinking the ' Shepherd of Her- 
mas ' is practically one of the most valuable 
and important of all the early pieces of Chris- 
>?« literature. Of course tve do not mean 
that it is important in the same way that the 
Ignatian letters are important, or that the 
elaborate theological writings of Irenteus are 
important. But for the general reader, for 
those "who are not professional theologians, it 
has always seemed to us tkat the 'Shepherd* 
is exactly the book to open their eyes to the 
tone of mind and circle of ideas of ordinary 
Christian folk of the sub-apostolic age, and 
thereby to clear a-way the absurd accumula- 

PRAYERS AND MEDITATIONS FOR THE HOLY COM- 

M UNION. WithaPrefacebyC. J. Ellicott, D.D., Lord Bishop of Glouces- 
ler and Hristol. With rubrics and borders in red. Royal 32mo., 2s. 6d. 



tion of prejudices which encrust the mind of 
the ordinary British Christian of the nine- 
teenth century. For cur own part^ we can 
never forget its effect on onr own minds, vrhen 
in the very outset of our acquaintance tvith 
Christian antiquity, we came upon it un- 
awares and unguided in an unassisted at- 
tempt to read ' The Fathers.' H'e wish it 
were placed in all school libraries. Some 
boys, at least, would be interested in its simple 
vigour and earnestness, and, at any rate, it 
would serve to take away that sense ojf stiffened 
unreality and separation from common huntan 
life and interests which encumbers their no- 
tions of Church history. The edition before 
us has a thoroughly good literary introduc- 
tion and some good notes. It is a scholarly 
introduction, and has our ntarmest recom- 
mendation." — Literary Churchman. 

•* 7*^11 translation of ' The Shepherd of 
Hennas * is the flrst made from the Greek 
original, as edited by Professor Hilgenfeld. 
In it Mr. Hoole has ^>en an excellent repre- 
sentation of the original. The version is 
faithful, reads well, and may therefore be com- 
mended to the attention of all voho are inter- 
ested in early patristic literature. The tran- 
slator has prefixed an introduction of thirty 
one pages, and added notes at the close, which' 
are creditable to his learning and judgment.** 
— Athenasum. 



** De7'out btrauty is the sf><rcial character of 
this ttezv manual, ami it ou^hi to he a favour- 
ite. Rarely has it haf^pcucd to us to meet 
tvith so rrwarkable a combination of thorough 
practicii/firss with tJiat almost pih'tic 'xvarvith 
ivhich is the highest /li>wer of f^cttuine dex-i*- 
tiott. It Jcscf' es /.' he placeJ alofit^ with the 
m^ilHual edited by M r. h'ehle so shortly before 
his decea.u-, not ii<i su/>erseJini^ it, for the scope 
of the t:uo is liifTerenl., hut to he taken alonjS^ 
u>ith it. Sothitti^ i.an e.vceed the beauty and 
fulness of the demotions before covtjuunion in 
Mr. h'ehle's f'ook, hut <»r thtiik that in some 
points the de-'ohns here eii'en after Holy 
Communion are exen superior to it. ' — LlTKK- 

AKY Cm KCUMAN. 

" H/sho/i Ellicott has edited a book of 
' Prayers and Me.iitations for the Holy 
Commu'iion,' •v':ich^tt//!<'n^ Eucharistic man- 
uals, hits it\- own ifecial characteristic. The 
lUshof recommouii it to the nru'ly confirmed, 
to the tender-hearted and the dtTout, as 
haTiut;;^ been coft; filed hy a youthful ferson, 
and as heini; mar,\-ed hy a peculiar 'freshness.' 
Having; looked th) ou)^h the volume, we have 
pleasure in set ondiut; the rrco>nmcndations of 
the good Bishof. He kno7v of no more suit- 
able manual for the nexoly confirmed, and 
nothint^ more likely to cnj^-a^'c the sympathies 
of youthful hearts. There is a unicni of the 
dee f est spirit of tlrr'otion, a rich expression of 
experimental life, with a due recognition of 
the objects of faith, such as is not always to be 
found, hut which characterises this manual in 
an eminent degree."- Chukch Revif.w. 

Tlie Bishop of Gloucester's imprimatur is 
attached to ' Prayers and Meditations for the 



Holy Communion.' intended as a manual for 
the recently confirmed, nicely printed, and 
theoU ^gica II y sou nd. " — C H i' K c M 1" i m ES. 

** In freshness and ferz'our of de^.'oiion, frw 
tnodern manuals of prayer arc to be compared 
I'dth it. Its faults are a too exclusive suh- 
jectir'encss, ami a waptt of realising the higher 
Catholic teaching. Thus, the Holy Sacrifice 
has not its due prominence, the sacrament of 
Penance is ignored, our full communioH zi'ith 
the saints departed is obscured, and the 
Catholic Church on earth as an outward 
organisation is put too much in the back- 
ground. The book, in short, is strictly 
Anglican, but ivith a strong tendency to 
mysticism. For all that, it has a warmth of 
feeling and a reality of dei'otion which will 
endear it to the hearts of many Catholics, and 
will make it especially a most ivelcotne com- 
panion to those among the young who are 
earnestly striving after the spiritual life.*' — 
Chi'kch Hkrald. 

^"^ Among the supply of Eucharist ic Manu- 
als, one deserves special attention and com- 
mendation. ' Prayers and Meditations' tnerits 
the Bishop of Gloucester's efithets of ' 7i>arm, 
de~.'out, and fresh. ' A nd it is thoroughly Ktig- 
lish Ch urch besides. " — (J u A K D I A N . 

" ITe are by no means surprised that 
Bishop Ellicott should have been so much 
struck with this little tttork. on accidentaily 
seeing it in manuscript, as to urge its publica- 
tion, and to preface it with his commendation. 
'J he dex'otion which it breathes is truly ferr'ent, 
and the language attractive, and as proceed- 
ing from a young person the work is altogether 
not a little striking" — Record. 
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THE HIDDEN LIFE OP THE SOUL. From the French. By 
the Author of "A Dominican Aitist," ** Life of Madame Louise de France," 
&c. Crown 8vo. 5/. 



««< 



TAe Hidden Li/e of the Soul; hy tkt 
author of * A Domintean Artist; is from the 
writings of Father Grou, a French refu^re 
priest of 1 79a, tuho died atL nlrvorth. It weil 
deserves the character given ii of being 'ear- 
nest and sober; and not * sensational; " — 
Guardian. 

" fiettveen fifty and sixty short readings on 
spiritual sidjects, exquisitely expressed^ and 
not merely exquisite in expression^ but pre- 
senting a rare combination of spiritual depth 
and of strong practical common sense. iVe 
have read carefully a large number of them t 
for, after reading a few as texts, we could 
fu>t lay it down without going much further 
than was sufficient for the mere purpose ofre* 
porting on the booh. The author was one Fhre 
Grou, a native of Calais, bom in 1731, noho in 
xfg^ found an asylum from the troubles of the 
French RrtHtlution atLulworth Castle, hnown 
doubtless to mnnvofour readers as the ancestral 
home of the old- Roman Ca tholic family of Weld, 
where he died in 1803. There is a wonderful 
charm' about tliese readings — so calm, so true, 
so tlioroughly Christian. We do not know 
where they would cotne amiss. As materials 
for a consecutive series of meditatioru for the 
faithful at a series of early celebrations they 
would be excellent, or for private reading 
during Advent or Lent." — Litbrary Church- 
man. 

" From the French of yean Nicolas Grim, a 
4unu Priest, whose works teach resignation 



t» ike Divine will.^ He laved, «w are told, 
to inculcate simplicity, freedom from all 
etffectation and unreality, the patience and 
humility which are too surely grounded in 
ulf-knowledge to be surprised at a fall, but 
withal so allied to confidence in God as to 
make recovery easy and sure. This is the 
spirit of the volume which is intended to fur- 
nish advice to those who would cultivate a 
quiet, meek, and childlike spirit." — Public 
Opinion. 

" The work is by Jean Nicolas Grou, a 
French Priest, who, driven to England by the 
first Rexfolution, found a home wtth a Roman 
Catholic family at Lulworth for the ten re- 
fnaining years of a retired, studious, devout 
life. The work bears internal evidence of 
keingthat of a sfirit which had been fed on 
suth works as the * Spiritual Exercises; the 
* Imitation of Christ, and the * Devout Life* 
of St. Francis of Sales, and which has here 
reproduced them, tested by its own life-experi- 
ence, and cast in the mould of its own indivi- 
duality. How much the 7vork, in its present 
form, may owe to the judicious care of the 
Editor, we are not aware; but as it is pre- 
sented to us, it is, while deeply spiritual, yet 
so earnest and sober in its general totCt, so free 
from doctrinal error or unwholesome senti- 
ment, that we confidently recommend it to 
English Church people as one of the most 
valuable of this class of books whtch we have 
met with, — Church Builobr. 



«« 



THE WITNESS OP ST. JOHN TO CHRIST; being the Boyle 
Lectures for 1870. With an Appendix on the Authorship and Integrity of 
St. John's Gospel and the Unity of the Johanpine Writings. By the Rev. 
Stanley LE\rHES, M.A., Minister of St. Philip's, Regent Street, and Pro- 
fessor of Hebrew, King's College, London. 8vo. los. td, 

" Mr. Leathes could scarcely have chosen a 
more timely theme, for never were the gen- 
uineiuss and authority of the Fourth Gospel 
more vehemently assailed than noto. He is 
well read on the literature of his subject, and 
he discusses it -with much thoroughness and 
ability. The book is an appropriate sequel to 
his former Lectures on the witness of the Old 
Testamettt and of St. Paul to Christ, and it 
well deserves to take its ^lace in the series to 
which it belongs. Mr. Leathes' book is one of 
those which we shall keep by us for future 
reference and help.^—hvTfiR\}ii\ Chukchman. 

"Mr. Stanley Leathes is singularly clear 
and forcible in his language, ana his thoughts 
ami arguments are original and well sus- 
tained. The Boyle Lectures for the past three 
years have placed their autliors in the first 
rank of Bih Ileal critics and expositors;* — 
Public Opinion. 



The excellence of this volume for popular 
purposes is— that it dwells largely on wluit 
may be called the internal evidence of the 
gospel itself. Its literary characteristics— 
which prove that the vtriter tneant it as a 
history; its spirit tta I significancy ; the in- 
ward witness which the belief ojf its truth 
creates ; its harmony v/ith other acktunvled^ed 
writings of St. John, are all discussed, and 
discussed in a way which seems to us conclu- 
sive. In an elaborate appendix, the author- 
ship of the gospel and its integrity are dis- 
cussed—though the lecturer is careful to main- 
tain that the substantial truth of which it 
teaches is largely independent of all such 
questions. To young men this xtolnme and^ 
the companion volume on St. Paul, and the 
Hook of Acts, may be safely commended, as 
good mental discipline, and as a timely protec- 
tion against modem * mistakes; " — Frkb.man. 



A HELP TO CATECHISING. Por the Use of Clergymen, Schools, 
and Private Families. By Jameo Beaven, D.D., Professor of Divinity in 
the University of Toronto. New Edition. i8mo. 2s, 

PARISH MUSINGS; OR, DEVOTIONAL POEMS. By John 
S. B. Monsell, LL.I5., Vicar of Egham, Surrey, and Rural Dean. New 
Edition. i8nio, limp cloth, is. td.; or in cover, \s. 
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THE STAR OP CHILDHOOD. A First Book of Pmycre and 
Instruction for Children. Compiled by a Priest. Edited by the Rev. T. T. 
Caktkk, M. a., Rector of Clewer, Berks. With Illustrations. Royal i6mo. 
21. 6d. 

QUIET MOMENTS : A Four Weeks' Course of Thoughts and Meditations, 
before Evening Prajrer and at Sunset. By Lady Charlotte Maria Pepys. 

MOBNINQ NOTES OF PRAISE : A Series of Meditations upon the 
Morning Psalms. By the same Authoress. 

New Edition. Small 8va 2s, 6d, each. Sold separately. 

am $uver he cut of date as exfcsittams of the 
kigkest and purest tone efwkat may be called 
Ckmrdk </ England piet^. . . . We da 
mat know whether we wenld net pre^ putting 
them inte the hands of erdinary Christians — 
emd mest Christians fall under this category 
— than almost anything we know ^." — 
Church Rkview. 

" Lady Charlotte Pepyi style is calculated 
to attract the class for whom she torites, heing 
livelr in expression as well as devout in tone. 
Both her xrolmmes are, generhlly spetUtinj^^ 
sound in doctrine and wise in their practical 
st^lgestionSy and may be safely recommended 
as useful presettts to young people. The new 
edition called f^r in each case shows that they 
have already met with some acceptance^ to 
which they art justly entitled.** — Record. 

** Two manuals of devotion which have 
many tnerits, but especially that of supplying 
questions of self-examination of the most 
searching kind to souls anxious to know their 
duty to Cod, and to do it in the daily round of 
life." -Rock. 



devoutness, 
aity touch of 
rftuhiom in their way of looking at things 
or form ofe xpressiom^ these two little valmnes 
stand very high in our regard. And in these 
days whe n special fash io ns in region are so 
rift^ and force thewuelves in almost every- 
where t it is like getting into harbour after a 
rough passage to give oneself t^ for a while to 
sudk thoroughly peaceful b oo as as these." — 
l.rrvRARY Churchman. 

** MV can with confidence recommend both 
these little volumes to our readers as worthy 
of being ra n ked among the best of the devo- 
tional hooks of the day. For young persons 
especialh they will befnend most valuable^ as 
tie teaching comtainea in each is so tho r o ughl y 
earnest and so well shows how religion should 
be brought to leaden the concerns of everyday 
life with its various cares^ trials, and temptes- 
/Htiw."— English Churchman. 

•' /w /anf» very exquisitely bound little 
vt^umes Messrs. RrpingtOM rrpublisk a couple 
of<ympttmu*m volumes with v*hick tke present 
generation art scarcely acquainted, but Vfhich 



THE STORY OP THE GOSPELS. In a single Narrative, combined 
from the Four Evangelists, showing in a new translation their unity. To 
which is added a like continuous Narrative in the Original Greek. By the 
Rev. William PorND, M. A., late Fellow of St. John's College, Cambridge, 
Principal of Appuldurcombe School, Isle of Wight. 2 Vols. 8vo. 36J. 

COUNSELS ON HOLINESS OP LIPE. Translated from the 
Spanish of "The Sinner's Guide," by Luis de Granada. Forming Si 
Volume of THE ASCETIC LIBRA RY, a Series of Translations of Spiri- 
tual Works for Devotional Reading from Catholic Sources. Edited by the 
Rev. Orby Shipley, M. A. Square crown 8vo. $s. 



" The Dominican friar, whose work is here 
transla/etl, was one of the most remarkable 
men of his time, celebrated as a most powerful 
and popular preacher, as a man of the most 
df7^oted and selfdenyiHg piety, and of very ex- 
tensive erudition. It was not we are justly 
told, ' eloquence and learning alone that gax'e 
Fray Luis his great influence. It was his 
pure and holy example, his teal for souls, and 
his perfect dcrotion to God's serz'ice. He 
inculcated purity by being himself Pure, 
humility by beinf: humble, contempt of the 
loorld by refusing honours and dignities, 
poverty by being himself poor* . . . U^'e 



can speak with confidence of tke deep spirit of 
drcotion breathed tkrougkout tke general body 
of the iyt»rit."— Rock. 

'* Tke book is rickly studded witk quotations 
from tke /ViM^-rj."— English Churchman. 

'* It is earnest, fervent, and practical ; it 
skows a most intimate knowledge of Holy 
Scripture, and ntttck skill in its application ; 
and it deals vtitk tke great ^undatnental 
trutks of reli^on rather than wttk matters of 
controrersy or private opinion. Tke life 
specified is tveli written and interesting.*' — 
Literary Churchman. 
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THE DIVINITY OP OUR LORD AND SAVIOUR JESUS 
CHRIST ; being the Bampton Lectures for 1866. By Henry Parry Lid- 
don, D.C.L., Canon of St. PauFs, and Ireland Professor of Exegesis in tlie 
University of Oxford. Fourth Edition. Crown 8vo. y. 

THE PURSUIT OP HOLINESS : a Sequel to " Thoughts on Per- 
sonal Religion," intended to carry the Reader somewhat farther onward in 
the Spiritual Life. By Edward Meyrick Goulburn, D.D., Dean of Nor- 
wich, and formerly one of Her Majest/s Chaplains in Ordinary. Second 
Edition. Small 8vo. $s. 

BIBLE READINGS POR PAMILY PRAYER. By the Rev. W. 
H. Ridley. M.A., Rector of Hambleden. Crown 8vo. 

Old Testament — Genesis and Exodus. 2s. 

JNew lestament, | g^ Matthew and St. Mark. 2s, 
The Four Gospels, in one volume, y. (k/, 

HOUSEHOLD THEOLOGY : A Handbook of Religious Information 
respecting the Holy Bible, the Prayer Book, the Church, the Ministry, Divine 
Worship, the Creeds, &c., &c. By John Henry Blunt, M.A. New 
Edition. Small 8vo. y. 6d. 

SERMONS POR CHILDREN ; being Thirtythree short Readings, ad- 
dressed to the Children of S. Margaret's Home, East Grinstead. By the Rev. 
J. M. Neale, D.D., late Warden of Sackville College. Second Edition. 
Small 8vo. 3/. 6d, 

DEAN ALPORD'S GREEK TESTAMENT, with English Notes 

intended for the Upper Forms of Schools and for Pass-men at the Universi- 
ties. Abridged by Bradley H. Alford, M.A., jate Scholar of Trinity 
College, Cambridge. Crown 8vo. lOf . td, 

THE NEW TESTAMENT POR ENGLISH READERS: 

containing the Authorized Version, with a revised English Text ; Marginal 
References ; and a Critical and Explanatory Commentary. By Henry 
Alford, D.D., Dean of Canterbury. Two volumes, or four parts. 8vo. 
54r. 6d, 

Separately, 

Vol. I, Part I. — The Three first Gospels. Second Edition. 12^. 
Vol. I, Part n. — St. John and the Acts. Second Eldition. los. 6d. 
Vol. 2, Part I.— The Epistles of St. Paul. Second Edition. i6j. 
Vol. 2, Part n. — Hebrews to Revelation. Second Edition. 8vo. idx. 

A MANUAL OP OONPIRMATION, Comprising— i. A General 
Account of the Ordinance. 2. The Baptismal Vow, and the English Order 
of Confirmation, with Short Notes, Critical and Devotional. 3. Meditations 
and Prayers on Passages of Holy Scripture, in connexion with the Ordinance. 
"With a Pastoral Letter instructing Catechumens how to prepare themselves 
for their first Communion. By Edward Meyrick Goulburn, D.D. Dean 
of Norwich. Eighth Edition. Small 8vo. is. (k/. 
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THE CHURCH BUILDER. A Quarterly Journal of Church Extension 
in England and Wales. Published in connection with The Incorporated 
Church Building Society. With Illustrations. Volumes for 1869 and 1870. 
Crown 8vo. is. 6^. each. 

SELECTIONS FROM MODERN FRENCH AUTHORS. 

With English Notes. By Henry van Laun, Master of the French Lan- 
guage and Literature at the Edinburgh Academy. Crown 8vo. y. 6d, each. 

Honore de Balzac. 

H. A. Taine. 



** TAis selection anstvers t0 the require' 
menis expressed by Mr, Lowe in one of his 
speeches on education^ tohrre ht recommended 
that hoys should be attracted to the study of 
French by means of its lighter literature. M. 
van Laun has executed the task of selection 
with excellent taste. The episodes he has 
chosen from the vast ' Human Cotnedy ' are 
naturally such as do not deal with passions 
and experiences that are proper to mature of^. 
Even thus limited, he had an or'erwhelmin^ 
variety of material to choose front ; and hts 
selection aves a fair impression of the terrible 
power oflhis wonderful writer^ the study of 
xohom is one of the ntost important means of 
self-education open to a culttxusted man in the 
nineteenth century" — Pall Mall Gazbtts. 



" This is a volume of selections from the 
works of H. A. Taine t a celebrated contene- 
Porary French author. It forms an instal- 
ment of a series of selections from tnodem 
French authors Messrs. Rivingion are now 
issuing. The prints the extracts^ emd the 
notes, are as excellent as in a previous publi- 
cation of the same kind we lately noticed con^ 
taining extracts front Balzac. The notes, in 
particular, evince great care, study, and 
erudition. The wonks of Taine, from which 
lengthy quotations are given, are, ' Histoire 
de la Littfrature Anglaise* * Voyage en 
Italie* and * Voyages aux Pyrin^es. These 
compilations would form first-rate class-books 
for advanced French students.** — Public 
Opinion. 



WALTER KERR HAMILTON : Bishop of Salisbury. A Sketch 
Reprinted, with Additions and Corrections, from ** The Guardian." By H. 
P. Liddon, D.C.L., Canon of St. Paul's. 8vo. 2j. dd. 

Or bound with the Sermon **Life in Death," 3/. 6</. 

THE MANOR FARM : A TALE. By M. C. Phillpoits, Author of 

"The Ilillford Confirmation." With Illustrations. Small 8vo. 3^. (>d. 
The l^fanor Farm, by Miss Fhillpotts, and gentle daughter. The story is a capital 



author of tlie ' Hill/ord ConfirtnatiflH," is a 
pious story, which amongst ot^ier things slunvs 
the daivnifii^ of light in superstitions minds." 

— Mul<NIN(; I'OST. 

" ' Tht' Manor Farm ' relates hmv, under 
good injIucHcc, a sclfsh girl became a useful 



illustration of the rvalue of perseverance, and 
it is a book that xuillbexery useful in parochial 
reading libraries " — John Bull. 

" A prettily got -up and prettily 'written 
little book abo7'e the average of the class it be- 
longs to." — Edinburgh Courant. 



A PLAIN AND SHORT HISTORY OP ENGLAND FOR 

CHILDREN: in Letters from a Father to his Son. By George Davys, 
D.D., formerly Bishop of Peterborough. New Edition. With Twelve 
Coloured Illustrations. Square Crown 8vo. 3J. 6d. 

SKETCHES OP THE RITES AND CUSTOMS OP THE 

GRECO-RUSSIAN CHURCH. By H. C. Romanoff. With an Intro- 
ductory Notice by the Author of ** The Heir of Redely fie." Second Edition. 
Crown 8vo. Is. (jd. 



" The tiiHifold object of this work is ' to 
present the Ent^lish with correct descriptions 
of t lie ceremonies of the Grcco-Russian Church, 



and at the same time with pictures of dofncstic 

'.ally t/wse of the 
clergy and the middle cliiss of nobles;* ami. 



life in Russian homes, especially 



beyond question, tlie autltor's labour has been 
so far successful that, whilst her Church 
scenes may be commended as a series of most 
dramatic and picturesque tableaux , her social 
sketches enable us to look at certain points be- 
neath the surface of Russian life, and ma- 
teria l/y enlarge our knowledge of a country 
concerning wliich we have still a very great 
deal to learn." — ATHEtfiSUM. 



" The volume before us is anything but a 
formal liturgical treatise. It might be more 
7'aluiible to a few scholars if it were, but it 
tiHtuld certainly fail to obtain perusal at the 
luituls of the great majority of tliose ivhom the 
writer, not unreasonably, hopes to attract by 
the narrative style she has adopted. W 'hat she 
has set before its is a series of brief outlines, 
which, by their simple effort to clothe the 
information given us tn a living garb, 
reminds us of a once-Popular childs' bock 
which we rententber a generation ago, called 
* Sketches of Human Manners.^** — Chukch 
Times. 
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PAROCHIAL AND PLAIN SERMONS. By John Henry 
Newman, B.D., formerly Vicar of St. Mary's, Oxford. Edited by the Rev. 
W, J. CoPELAND, Rector of Famham, Essex. From the Text of the last 
Editions published by Messrs. Rivington. In 8 vols. Crown 8vo. $s. 
each. Sold separately. 

SERMONS BBARma UPON SUBJECTS OP THE DAY. 

By John Henry Newman, B.D. Edited by the Rev. W. J. Copeland,* 
V Rector of Famham, Essex. Printed uniformly with the " Parochial and Plain 

Sermons." With an Index of Dates of all the Sermons. Crown 8vo. 5^. 

SERMONS PREACHED BEFORE THE UNIVERSITY 
OF OXFORD. By Henry Parry Liddon, D.C.L., Canon of St. Paul's, 
and Ireland Professor of Exegesis in the University of Oxford. Third Edi- 
tion, revised. Crown 8vo. $s, 

NEW VOLUMES OF RIVINGTOhi'S DEVOTIONAL 

SERIES. 

Elegantly Printed with Red Borders, i6mo., 2j. 6</. each. 
THOMAS 2l KEMPIS, OP THE IMITATION OP CHRIST. 

A carefully revised Translation. 
Also a Cheap Edition, without the red borders, u., or in paper cover, 6^. 

THE RULE AND EXERCISES OP HOLY LIYINQ. By 

Jeremy Taylor, D.D., Bbhop of Down and Connor, and Dromore. 
Also a Cheap Edition, witliout the red borders, \s. 

THE RULE AND EXERCISES OF HOLY DYING. By 

Jeremy Taylor, D.D., Bishop of Down and Connor, and Dromore. 
Also a Cheap Edition, without the red borders, ix. 

The Holy Living and Holy Dying may be had bound together in One Volume, 
5^. ; or without the red borders, 2/. td, 

A SHORT AND PLAIN INSTRUCTION FOR THE BETTER 

UNDERSTANDING OF THE LORD»S SUPPER; to which is annexed 
the Office of the Holy Communion, with proper Helps and Directions. By 
Thomas Wilson, D.D., late Lord Bishop of Sodor and Man. Complete 
Edition. 
Also a Cheap Edition, without the red borders, u., or in paper cover, (id, 

INTRODUCTION TO THE DEVOUT LIFE. From the French 
of Saint Francis of Sales, Bishop and Princeof Geneva. A New Translation. 

A PRACTICAL TREATISE CONCERNING EVIL 

THOUGHTS : wherein their Nature, Origin, and Effect arc distinctly con- 
sidered and explained, with many Useful Rules for restraining and suppressing 
such Thoughts ; suited to the various conditions of Life, and the several tem- 
pers of Mankind, more especially of melancholy Persons. By William 
Chilcot, M.A. 

THE ENGLISH POEMS OF GEORGE HERBERT, together 

with his Collection of Proverbs, entitled Jacula Prudentum. 
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OUBIOUS MYTHS OF THE MIDDLE AGES. By S. Bamno- 

GouLD, M.A^ Author of *' Post-Mediarval Picachen," &c. With lUustn- 
tions. New Edition. Complete in One VoL Crown Sro. 6t. 

" TkMf Essays nriU he fnmd U have 
iAi$tg to uUisfy most classes of readers; the 



levers of legends ^rofer^ the atriotu mfojhilar 
eleimsroms. tk* iaituUed in Daewtuan and 
Monboddoan theories; and if. im the chapters 
om TeU amdGellort, weare a little struck witA 
the clou following of Dasents tracks in his 
preface to tk* Norse tales, it must he owned 
that there are chapters— eg., those on the 
Ditrinittr Rod, the Man in the Moon, and the 
Seven Slee p e r s— w hich present new matter, 
emdeleserve tkepraiu oftndopendtni research,* 

— OUARTKRLY RrVIKW. 

'* The author^ indeed, is somotimtes fanciful 
emd overbold in his conclusions; but he con- 
ducts us through marvellous ways — ways 
which he has studied well before he undertook 
to guide others; and if we do not eUways 
etcftuesce in his descri/ttotu or aeguments, we 



oeldom differ from . 
Athen^um. 

*' We have no space to Un^rer longer eiboui a 
book which, e^artfrom its dtdacticpretensions, 
is an exoeedingfy eunusisig muI interesting 
collect i on of oU stories emd legends of the 
middle ages.*— V ma. Mali. Gazkttb. 

'* Tkat, on kis first visit to the varua fietd 
of mediteval mythology, Mr. Baring-Gould 
skould kave cuUodas samples of its richness 
the most bnlliant of the flowers that bloomed 
in it, is scarce^ to he wondered at. But it 
s h o ws how ferttle is the soil when he is enabled 
to cull from it so goodly a secondcrob as that 
which he here presents to us. The utyths 
treated of in the /resent vobtme XMtrv in iw 
ierest — they are all curious and well worth 
fwu^^Mt^."— Notes and Qubkibs. 



THE LIFE OF MADAME LOUISE DE FRANCE, daughter of 
Louis XV. Known also as the Mother T^rese de Sl Augustin. By the 
Author of " Tales of Kirkbcck." Crown 8vo. 6x. 



' Such a record of deep, earnest, self'Saeri' 
fictn^ Pietj, beneath the surface of Parisian 
Itje, durtMf what we all rega r d as the worst 
age oj French godlessness, o^ght to teach us all 
a lesson of hope and faith, let appearances be 
what they may. Here, from out of the co$irt 
and family of Louis J(V. there issues this 
Madame Louise, whose lift is set before us as 
a specimen of as calm and unworldly devotion 
— of a devotion, too, full of shrevfd sense and 
practical administrative talent — <u any we 
have ever met with."— Lit kraky Church- 
man. 

*' On the j$th of July, i737. Marie Lectin- 
ska, the wife of Louis XV,, and daughter of 
the dethroned King of Poland, which Prussia 
helped to despoil and plunder, gave birth to 
her eight A female child, Louise Marie, kno^vn 
also as the Mother Tirise de St. A ugustin. 
On the death of the Queen, the princess, who 
had long felt a vocation for a religious life, 
obtained the consent of her royal father to 
withdraw from the world. The Carmelite 
convent of St. Denis was the chosen place of 
retreat. Here the nmntiate was passed, here 
the final votvs were taken, and here, on the 
death of the Mire y«//>, Madame Louise be- 
gan and terminated her ext>eriences as prior- 
ess. The little volume which records the 
simple incidents of her pious seclusion is 
designed to edify those members of the Church 
of England in whom the spirit of religious 
self-devotion is reviving. Toe substance of the 
memoir is taken from a somewhat diffuse 
* Life of Madame Louise de France,* compiled 
by a Carmelite nun, and printed at Autun.** 
— Westminster Review. 

*' This 'Life' relates the history of that 
daughter oJ Louis XV. who, aided by the 
example and instructions of a pious mother. 



lived em uneorrupt lift in the tnidsi ofo most 
corrupt co*rt, which she quitted—after long&sg 
emd waiting for years to do so — to enter the 
severe order of Mount Carmel, which she 
adorned b^ her strict and koly life. We can- 
not too Jktgkly praise tke present work, which 
appears to us to be written in the most 
excellent good taste. We hope it may ffnd 
entrance into every religious House in our 
Communion, and it should be in the library of 
everyyoung lady." -Chvrc» Review. 

" The Life of Madame Louise de France, 
the celebrated daughter of Louis XV., who 
became a religieuse, and is k no v m in thi. 
spiritral world as Mother Tfrise de St. 
Augustin. The substance of the memoir is 
taken from a diffuse life, compiled by a Car- 
melite nun, ana printed at A utun ; and the 
editor, the author of* Tales of Kirkbeck,* was 
prompted to the task by the belief, that ' at the 
present time, when the spirit of religious self- 
devotion is so greatly rei'itnng in the Church of 
Enrland' the records of a princess who quitted 
a dazzling and profligate court to lead a life 
of obscure piety will meet with a cordial re- 
ception. We may remark, that should thl 
event prove otherwise, it "will not be front any 
fault of workmanship on the Part of the 
editor.'' — Daily Telegraph. 

" The annals of a cloistered life, under 
ordinary circumstances, v>ould not probably be 
considered very edifying by the reading public 
of the present generation. When, however, such 
a history presents the novel spectacle of a roycU 
princess of modem times voluntarily renounc- 
ing her high position and the splendours of a 
court existence, for the purpose of enduring 
the asceticism, poverty, and austerities of a 
severe monastic rule, the case may tveti be 
different."— iAoftmnG Post. 



THE PRIEST TO THE ALTAR ; or, Aids to the Devout Celebration 
of Holy Communion ; chiefly after the Ancient Use of Sarum. Second Edi- 
tion. Enlarged, Revised, and Re-arranged with the Secretae, Post-Com- 
munion, &c. , appended to the Collects, Epistles, and Gospels, throughout the 
Year. 8vo. ^s, td. 



HELP AND COMFORT FOR THE SICK POOR By the 

Author of "Sickness; iu Trials and Blessings." New Edition. Small 
Svo. is, 

A MANUAL FOR THE SICK ; with other Devotions. By Lancelot 
Andrewes, D.D., sometime Lord Bishop of Windiester. Edited with a 
Pre£Eu:ebyH.P. LiDDON, M.A. Laxgetype. With Portrait 24mo. 2s,6*i. 



APOSTOLICAL SUCCESSION IN THE CHURCH OF 
ENGLAND. By the Rev. Arthur W. Haddan, B.D., Rector of Barton- 
on-the- Heath, and late Fellow of Trinity College, Oxford. 8va lis. 



" Afr. HaddatCi extimaU of the bearing of 
hit tuhjtct^ and of its special importance at 
the ^sent juncture is characteristic^ and will 
well repay attention. . . . Mr. Haddan 
is strictly argumentative throughout. He tdh 
stains with some strictness /rom everything 
which would divert either hu reader or hint' 
self from accurate investigation of his reason- 
ing. But his volume is thoroughly well 
written^ clear and forcible in styles tuid fair 
in tone. It cannot but render valuable service 
in placing the claimts of the Church in their 
true light before the English public."*— 
Guardian. 

"Among the many standard theol^ical 
works devoted to this important subject Mr. 
Haddan*swill hold a high place.** — Standard. 

" IVe should be glad to see the volume wulely 
circulated and generally read** — ^John Bulu 

" A weighty and valuable treat tse^ and we 
hope that the study of its sound and well- 
reasoned pages will do much to fix the impor- 
tance, and the full meaning qf the doetritie 



in question, in the minds of Chiureh People, 
. . . We hope that our extracts will lead our 
readers to *tudhf Mr. Haddeusfor tkemsetoes,** 
— Literary Churchman. 

" This is not only a very able attd carefully 
written treatise upon the doctrine of Apostoli- 
cal Succession^ but it is also a calm yet noble 
vindication of the validitv of the Anglican 
Orders: it well sustains the brilliant reputa- 
tion which Mr. Haddan left behind htm at 
Oxfordy audit supplements his other prof ound 
historical researches in ecclesiastical matters. 
This booh will remain for a long time Ike 
classic work upon Bnglitk Orders, —Cnv^cxi 
Rbvibw. 

*' A very temperate^ but a very well reeuoned 
A00i(.'*— Wbstminstbr Rsvibw. 

" Mr. Haddan ably sustains kis reputation 
throughout the work. His style is clear ^ his 
inferences are reasonable^ and the publication 
is especially well-titned in prospect of the 
coming (Ecumenical CMMvm."— Cambrxocb 
Univbrsity Gazbttb. 



THE PERFECT MAN ; OR. JESUS AN EXAMPLE OP 
GODLY LIFE. By the Rev. Harry Jones, M.A., Incumbent of SL 
Luke's, Berwick Street Crown 8vo. 3/. 6d, 



" Whatever Mr. Harry Jones writes is 
always well written in point of composition^ 
it is rarely heavy, and generally sensible. 
Mr. Jones wisely selects practical subjects for 
his sermons. Hu mind is eminently practical 
in ctff/."— Church Times. 

" There is a degree of raciness and piquancy 
about Mr. Harry Jones which it is impossible 
to resist. Combined with this, however there 
is a deep earnestness of purpose. . . . Tkis 
book is decidedly worth reading.*—} OHN Bulu 



" A volume of excellent sermons.^— %nK^ 
Tator. 

" Mr. Jones* work is written in a terse and 
vigorous stylcy and wherever it deals with what 
is clearly revealed^ abounds m sounds whole- 
some, practical lessons.**— Emciash Church- 
man. 

" Evidently the product of a vigorous mind. 
It contains many sensible observeUions^—^ 
Watchman. 



YESTERDAY. TO-DAY. AND FOR EVER : A Poem in Twelve 

Books. By E. H. Bickersteth, M.A., Vicar of Christ Church, Hamp- 

stead. Fifth Edition. Small 8vo. 6x. 

** In these light mtseellany days there is a 
spiritual refreshment in the spectacle of a man 
girding uP the loins of his mtnd to the task oj 
producing a genuine epic. And it is true 
poetry. There is a definiteness, a crispness 
about it, which in these moist, viewy, hazy 
days, is no less invigorating than novel **^ 
Edinburgh Daily Rbvibw. 



" The most simple, the richest, and the most 
Perfect sacred poem which recent days have 
proditced.**—lAoKHiVG Advbrtisbr. 

** A poem worth reading, worthy of atten- 
tive study ; full of noble thoughts, beautiful die- 
Hon, and hi ^h imagination. — Standard. 

" Mr. Bickersteth writes like a man who 
cultivates at once reverence and earnestness of 
thought.*' — Guardian. 



BRIQHSTONE SERMONS. By George Moberlt. D.C.L., Bishop 
of Salisbury. Second Edition. Crown 8vo. • 7/. td. 




A MEMOIR OF THB LATB HENRY HOARiil, M.^. 

With a Narrative of the Church Movements with whkh he was connected 
from 1848 to 1865, and more particularly of the Revival of Convocation. 
By James Bkadby Sweet, M. A. 8va lax. 

THB POPE AND THB COUNCIL. By Janus. Authorized trans- 
lation from the German. Second Edition. Crown 8vo. 'Js. 6d, 

" A profound and Uanud trtaiitOt tvuUnify 
ike work of on* of tht firtt tkeologUtnt of tko 



dayt discussing with me scieaUific fubuss mud 
Pficision pro^r to Gormam ttwosiigmHomf the 
rreai doctruuU cuesiions expected to come 
before tke CouneiL emd es^ecimUy tke ^proposed 
iiorma of Pnpai /nfaUiitUty. Tkert is pro- 
baoly no work in existence tkat contains tU 
ail^ still less witkin so narrow a compass, so 
compute a record of tke origin and rrowtk of 
tke infallibilist tkeory^ and of all tMe facts of 
Ckurck kistory bearing upon it, and tkat too 
in a form so clear and concise eu to Put the 
ai^^ment witkin tke reack of any reader of 
ordinary inteUigence^ wkile tke scrupulous ac- 
curacy of tke writer, and kis constant reference 
to tke original autkorities for every statenteni 
liable to be disputed, makes tke mon^ra^ as 
a wkole a perfect storekause ofvaluettle mfoT' 
matUm for tke historical or theological stto- 
i^/."— Saturday Rkvibw. 

" Beginning with a sketch of tke errors and 
contradictions of tke Pofes, amd of tke position 
wkick, as a matter of kistory, they held in 
tke early Ckurck, tke book ^roceeels to describe 
tke three great forgeries oy wkick tke Papal 
claims were upkeld—-tke Isidorian decretals, 
tke donation of Constaniine, and tke decrttum 
ofGratian. Tke last subject ougkt to be care- 
fully St tidied by all tvkt toisk to understand 
the frightful tyranny of a complicated system 
of laws, dcT'ised not for tke protection of a 
people, hut as instruments for grinding tkent 
to subjection. Then, after an kistorical out' 
line of the f^eneral growth of tke Papal power 
in the ttoelftk awl tkirteentk centuries^ the 
writers enter upon the ^culiarly episcopal 
and clerical question, pointing out kow mar- 
vellously every little change worked in one 
direction, invariably tending to throw the 
rule of the Church into the ^ower of Route ; 
and how the groivtk of neto institutions, like 
the monastic orders and the Inquisition, gradu" 
ally withdrew tke conduct of affairs from the 



Bishofs of the Church m general, ami eomsoti- 
dated the Papal injiuence. For all this, kout- 
etter, mmless we could satisfy oursehtet with a 
mere magnified iahle of contents, the reeuUr 
must be referred to the book itse{f,iss which he 
will find tke interest sustained witkout fiag- 
ging to tke end*— 'P MA. Mall Gazsttb. 

In Fresnce, in Holleutd, and in Germany, 
there kas already appeared a nsultitude ofdss- 
fuisitionson tlus subject, A $nong tkese seve- 
ral are tke achnowledged comp^tions of men 
^kigh statsdingin the Roman CathoSc Wttrld, 
— men admittedfy entitled to speaA with the 
OMtkority tkat must attach to estahlished re- 
Mutation : but not one of tketn kas kitkerto 
/rodueeda worh more bkefy to create a dee^ 
impression than the emonrmous German /uo- 
Hcatiom at the head of tkis notice. It is not 
a piece of merely polemical writistf, it is a 
treatise dealing wttk a large subject in an 
impressive tkougk^rtisan tnamter, a treatise 
grave in tone, soltd in matter, and bristling 
withfordkle eutd novel illsutrations,** — Spbc- 
tator. 

*' Rumour will, mo douht, be busy with its 
coi^feetures as to the name which lurks beneath 
the mom de plume of * Janus* We do not 
intend to offer any contribution towards the 
elucidation of the mystery, unless it be a con- 
tribution to say tkat tke book bears internal 
evidence of being tke work of a CatkoUc, and 
tkat there are not many Catholics in Europe 
Vfho could have turitten it. Taking it all in 
all, it is no exaggerated praise to characterize 
it as tke most damaging assault on Ultra- 
montanism tkat kas appeared in modem 
times. Its learning is copious and complete, 
yet so admirably ayrafiged that it invariabty 
illustrates without overlaying the eugutnent. 
The style is clear and simple, and there is no 
attempt at rhetoric. It is a piece of cool 
and masterly dissection, all tke ntore terrible 
for the passionless manner in wkick tke 
mutkor conducts tke operation,** — ^Tiuas. 



80IMBMB : A Story of a Wilful Life. Small 8va y, 6d, 



*' There is a very quiet, earnest tone in this 
story which reconciles the reader to the lesson 
which it is intended to teach. It is essentially 
a story of character, and the heroine who is 
supposed to relate it is presented in a clearly 
defined attd some7vhat picturesque manner. 
. . . To the thoughtful who are passing from 
youth to riper years ' Soimime * will prove 
btith attractive anduseful. " — Public Opinion. 

" A Pure, good, wholesome little book, styling 
itself * The Story of a Wilful Life! and 
tfixches the old true lesson, that without hu- 
mility there is no suck thing as happiness.** — 
Daily Telegraph. 

'* As a sketch of the inner life of a neglected, 
untutored, and consequently self-willed, almost 
savage girl, this story has its merits. The 
writer succeeds fairly with pleasing charac- 
ters." — Athkn^ci'M. 

" The story is full of buoyancy and interest, 
incident being duly intermingled with conver- 
sation . Some of the bits of description , as that 



of tke Shropshire lane, are exquisite little 
tdylls. This book is a work of genuine art** — 
Clerical Journal. 

" A vein of lofty, moral, and deep religious 

feeling runs tkrougk tke wkole tale, and tke 

autkor neither prMs nor preacka.'*'--STAHi>- 

ARD. 

** A very natural, unaffected, and simfile 
little story for young people — one which they 
will not only read but er^foy.** — Morning 
Herald. 

" The author promises to become a valuable 
accession to the ranks of t'ur popular lady 
Vfriters. ' Soimime * is a simfle life-like 
story, charmingly told and gracefully written, 
and, 7vhat is better still, its temuncies are 
excellent. Tke lessons it ieackes are of tke 
A4'^/<'j/ <>ni^r."— EuROPFy^N Mail. 

** There are many clever little bits of de- 
scription, and excellent maxims worth re- 
memberinr. The scenery is all charmingly 
described— MoVTHi.y Packet. 
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THE FIRST BOOK OP COMMON PRAYER OF EDWARD 

VI., and the Ordinal of 1549, together with the Order of the Communion, 
1548. Reprinted entire, and Edited by the Rev. Henry Baskervills 
Walton, M.A., late Fellow and Tutor of Merton College. With an Intro- 
duction by the Rev. Peter Goldsmith Medd, M.A., Senior Fellow and 
Tutor of University College, Oxford. Small Svo. 6f. 

" A volumt like this is worth two 0/ Church 
History. In many resects, indeed, it it the 



subject of history itse{f; and with Mr. Medd's 
introduction and Mr. Watton*s editorial work 
we may be said to have both subject and history 
thereof. The volume should be in the hands 
of every member of the Church of Rnrkmdi 
we may say, it should be in those of every 
student of Church History.** — ^Athenaum. 

" IVe welcome the seasonable appearance of 
this work, which indeed supplies a hng-feU 
want, for * the First BooJ^ has been hitherto 
accessible to Xferv few. . . . It is especially 
important at the present time that the princi- 
ples of the first Keformers should be under- 
stood; and no one can look through this 
edition without gaining some definite infor- 
mation on that point. tVe commend this new 
edition of the First Prayer Book, with its 
introduction to tho study of all that are 



desirous of understanding the principles of 
those who originated the reform of our public 
Services.** — Church Nbws. 

" The more that Engluh Churchmen be- 
come acquainted with the Reformed Prayer 
Book, as our English Divines reformed it, 
apart from the meddling qf foreif^ners — Lc, 
the better people became acquainted with 
' Edward VVs first book,* the better both for 
themselves a$»d for the Eniflish Church at 
lar^. We are therefore delisted to welcome 
thtshandjr and handsome reprint, with which 
every pains has been taken to make it as 
accurate a^ possible.* ** — Litbxary Church- 
man. 

" Mr. Walton deserves the very best thanks 
of Anglican Churchmen, for putting this 
most important volume within their reach in 
so convenient andhandsomeaform.** — Church 
Rbvisw. 



FEMALE CHARACTERS OF HOLY SCRIPTURE. In a 

Series of Sermons. By the Rev. Isaac Williams, B.D., formerly Fellow of 
Trinity College, Oxford. New Edition. Crown Svo, 5/, 



THE CHARACTERS OF THE OLD TESTAMENT. In a Series 
of S ermons . By the Rev . Isaac W I LLI ams, B .D. , formerly Fellow of Trinity 
College, Oxford. New Edition. Crown 8vo., $s, 

euid deservedly popular— work on thebiography 

of the Old Testament history. The characten 

are ably and profitably analysed, and that by 

the hand of a master of style and thought, . 

. . The principle of selection has been that 

of prominence; and partly, too, that of signi- 

jficance in the characters so ably deUneated. 

A more masterly analysis of Scriptural 

characters we never read, nor any which are 

calculated to impress the mind oj the 



** This is one of the few volumes of published 
sermons that we have been able to read with 
real pleasure. They are written with a 
chastened elegance of language, andpervculed 
by a spirit ej earnest atul simple piety. Mr. 
Williams is evidently what would be called a 
very High Churchman. Occasidnally his 
peculiar Church views are apparent; but 
bating a few passages here and there, these 
sermons will be read with jprofit by all ' who 
profess and call themselves Christians.*** — 
Contemporary Review. 

" This is a new edition of a very popular-' 



more 



reader with feelings of love for what is good, 
and abhorrence for what is eviL**—'Rocx^ 



THE WITNESS OF ST. PAUL TO CHRIST : being the Boyle 
Lectures for 1869. With an Appendir, on the Credibility of the Acts, in Re- 
ply to the Recent Strictures of Dr. Davidson. By the Rev. Stanley 
Leathes, M. a., i^rofessor of Hebrew, King's College, London, and Incumbent 
of St. Philip's, Regent Street Svo. lor. 6^. 



*• // is impossible to follow the writer step 
by step in his elaborate argument, but we have 
tittle doubt that this book will be of freat 
service. There is a learned Appendix on 
* The Credibility of the Acts of the Apostles,* 
which will be very valuable to the theological 
student. Altogether we think this volume 
will take a high place among the BoyU 
Lectures."— John Bull. 

" The exfectations raised bv Mr. Leather 

Boyle Lectures of last year have been amply 

fulfilled. He has given the Christian world 

another volume, replete with tound doctritu 



and solid eurgumieni^—'E»Q\Mn CHvacii- 

MAK. 

" The above may serve eu specimens of the 
authof*s style emd Christian stand-point: but 
taken out of the connection they give but a 
Xfery imperfect idea of the book as one of 
reasoning conducted in a popular yet conclw 
sive manner. We must refer our readers, 
therefore, who are interestea in the subject — 
and who, especially at the present day, is not f 
— to the book itself, for which, as a religious 
journal, we beg to tender ike author oursiiO' 
cere thanks.** — Fkekman. 



THOUGHTS ON PERSONAL RELIGION ; being a Treatise on 

the Christian Life in its Two Chief Elements, Devotion and Practice^ By 
Edward Mkyrick Goulburn, D.D., Dean of Norwich. New Edition. 
Small 8vo. dr. 6d. 

An Edition for Presentation, Two Volumes, small 8va lor. 6tL 
Also a cheap Edition. Small 8va y, 6d, 



DEVOTIONAL COMMENTARY ON THE GOSPEL AC- 
CORDING TO S. MATTHEW. Translated from the French of Pasquier 
Quesnel. Crown 8vo. Ifs. 6d. 



" We cam hardly givt him [Pasquier Qtup- 
Mtti higher prais* than to say that he reminds 
nz in many wap^s of the author of the * Imitar 
tioM.* There u the same knowledge of human 
ttature^ shrewdness of observation, intimate 
acf$taintance with the special trials^ dij^- 
culties^ and temptations of the spiritual life. 
a$td that fervour and concentration which 
result from habitual meditation and prayer.** 
— Clrrical Journal. 

" This Commentary is what it purports to 
be * devotional* Thert is no criticism, no 
suggestion of difficulties, no groupings of 
'various readings.' Its object is to give ' the 
spiritual sense ' of Holy Scripture, and this 
object is admirably carried out. IVe are glad 
to be able to give it our hearty and unqualified 
approval.** — ^JoHN Bull. 

The want which many devout persons feel 
for a Commentary on the Scriptures with iuf 
dividual, practical, and devotional a/^lication, 
can hardly be better satis/iea than by that of 
'QuesneL*** — Church Nbws. 



" This translation is baud upon that made 
by the Non-juror Russell, and it has been 
es^ially adapted for the use of members oj 
toe English Church in private devotion. It is 
a very acceptable manual for the religious, and 
its simple and practical character may be 
gleaned from the following comment.** — Rock. 

*' The Comments are hief but pointed, and 
there is so much to profit the reader by show- 
ing him what a depth of spiritual wisdom is 
treasured up even in the simplest utterances of 
our Lord, that we are sorry we cannot give 
the book an unqualified recommendation, 
fVorks on the Gospels, suited to the wants oj 
scholars, have been tolerably numerous of late 
years. Such a book as this, in which consider 
abU intellectual force is blended with devo- 
tional feeling, is more rare, and would be 
welcome were it not that the good in it is 
marred by the Saeramentarianism which 
continually obtrudes itself.** — English Inob- 

PKNOBNT. 



THE HILLFORD CONFIRMATION : A TALE. By M. C 

Phillpotts. iSmo. is, 

THE TREASURY OP DEVOTION : a Manual of Prayers for gene- 
ral and daily use. Compiled by aPriest. Edited by the Rev. T. T. Carter, 
Rector of Clewer. i6mo. 2j. 6^. ; limp cloth, 2/. Bound with the 
Book of Common Prayer, y, 6d, 

A KEY TO THE KNOWLEDGE OF CHURCH HISTORY. 

(Ancient.) Edited by John Henry Blunt, M.A. 
(Forming the third Volume of Keys to Christian Knowledge). 

Small 8vo. 2s. 6d. 



§t 



' It ojfers a short and condensed account of 
the origin, growth, attd coiuiition of the 
Church in all parts of the world, from a.d. x 
down to tlie end of the fifteenth century. Mr. 
BlunVs first object lias been conciseness, and 
this has been adtnirnbly carried out, and to 
students of Church history this feature will 
readily recommend itself As an elementary 
rvork * A Key ' will be specially valuable, in- 
asmuch as it points out certain definite lines 
of thotizht, by which those who enjoy the 
opportunity may be guided in reading tlte 
statements of m.ore elaborate histories. At 
the same time it is but fair to iSlr. Blunt to 
remark tfuit, for general readers, the little 
volume co'i tains ri'erything that could be con- 
sistently expected in a volume of its character. 
There are many notes, theological, scriptural. 



and historical, and the * get up * of the book is 
specially commendable. As a text-book for 
the higltrr forms of schools the work'ivillbe 
acceptable to numerous teachers.''* — Public 
Opinion. 

" // contains some concise notes on Church 
History, compressed into a small compass, and 
we think it is likely to be useful as a book of 
reference.*'— John Bull. 

" A very terse and reliable collection of the 
main facts atui incidents connected with Church 
History. "—Rock . 

" // 7vill be excellent, either for school or 
home use, either as a reading or as a reference 
book, on all the main facts and names and 
controversies of the first fifteen centuries. It 
is both well arranged emd well written ** — 
LiTEKARY Churchman. 
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THE REFORMATION OF THE CHURCH OF ENGLAND : 

its History, Principles, and Results, A.D. 1514-1547. By John Henry 
Blunt, M.A., Vicar of Kennington, Oxford. Second Edition. 8vo. i6f. 

The reader will gladly acknowledge the but thou views and ^incipUs are not forced 

upon the facts^ but are educed Jrom them as 



impartiality 0/ treattnent and liberality 0/ 
tone which are conspicuous in every Page. It 
is distinctly a learned book. The author is 
not a second-hand retailer 0/ facts; he is a 
painstakings conscientious student ^ who de^ 
rives his knowledge from original sources. 
We have said that he does not command a 
brilliant style; but he is by no means a dull 
writer— on the contrary^ he is ahoays read' 
able, sometimes very interesting^ and shows 
considerable skill in the grouping and armnge- 
ment of his facts." — Timbs. 

" Mr. Blunt gives us, in this volume, an 



instalment history of the Reformation, in the 

I proportions of c ' 
carefully from contemporary documents and 



just proportions of a "history, and written 



evidence . . . with scholarly knowledge, with 
an independent judgment, and with careful 
support gixfen to each statement by quotation 
oj evidence. And Mr. Blunt has given greater 
effect to his narrative by a skilful division and 
grouping of his subjects. Undoubtedly, he 
writes upon very definite views and principles , 



their necessary results. The true account, in- 
deed, of his book is, that it is a sketch of the reign 
of Henry VIII, in its theological chauges, 
which proves in detail the Church view of 
those changes. And if that view is the true 
view, how can a true history do otherwise? 
The merit of a history is, that it allows facts 
to evolve views, and does not pervert or con- 
ceal facts in order to force upon them precon- 
ceived views of its own. And when we cha- 
racterize Mr. Blunfs volume as stating the 
Church's case throughout, we conceii'e it to be 
an ample justification to say that if he is to 
relate the facts fairly he could not do other- 
wise ; that he fairly aliens the facts, and the 
facts prove his case. \ve hold the book, then, 
to be a solid and valuable addition to our 
Church history, just because it does in the 
main establish the Church case, and bring it 
ably and clearly before the public, upon unan- 
swerable eindence, impartially and on the 
whole correctly stated. — Guardian. 



CATECHETICAL NOTES AND CLASS QUESTIONS, Lite- 
ral and Mystical ; chiefly on the Earlier Books of Holy Scripture. By the 
kte Rev. J. M. Neale, D.D., Warden of Sackville College, East Grinstead. 
Crown 8vo. $s. 

from other of Dr. NeaUs papers, emd in 
particular we would specify an admirable 
appendix of extracts from Dr. Nealv's sermons 
(chiefly unpublished) bearing npon points 
touched on in the text.**—V,nnRMn\ Church- 



" Unless we are much mistaken this will be 
one oft/te most practically usefulof thevarious 
posthumous works of Dr. Neale, for the publi- 
cation of which ive are indebted to the S. 
Margaret's Sisters and Dr. Neale* s literary 
executors. Besuies ' class notes ' — lecture notes 
as most people would call them — on the earlier 
books 0/ Holy Scripture, there are some most 
excellent similar nctes on tlte Sacraments, and 
then a collection of notes for catechising chil- 
dren. Throughout these notes a re supplemented 



MAN. 



" The writer's wide acquaintance with 
Medieeval theology renders his notes on the 
Old Testtunent peculiarly valuable.**^JoHH 
BULU 



HERBERT TRESHAM. A Tale of the Great Rebellion. By the late 
Rev. J. M. Neale, D.D. New Edition. Small 8vo. y. 6d. 



" We cordially welcome a ne7if edition of Dr. 
Neale' s * Herbert Tresham.* The scene u laid 
in the time of tlie great ciz*il war, and vivid 
pictures are drattm of tome of the startling 
events t/iat then disgraced the history of this 
country. The martyrdom of A rchbishop Laud 
is described in a manner few besides its author 
could eaual, while the narration of the disas- 
trous (Hit tie of Naseby, and the disgraceful 

THE ANNUAL REGISTER : A Review of Public Events at Home 

and Abroad, for the Year 1869 ; being the Seventh Volume of an Improved 

Series. 8vo. i8j. 

%• The Volumes for 1863 to 1868 may be had^ \%s. each, 

** Well edited, excellent type, good paper, contents, so systematically arranged, without 
and in all respects admirably got up. Its re- deriving sotne idea of the labour oJ compilation 



surrender of Bristol by Prince Rupert, afford 

4roofofthe vertatili ty of his genius.*'— CnvmcH 
'IMES. 

** A pleasant Christmas present is Dr. 
Neale's ' Herbert Tresham.* Such a book is 
well calculated to correct current views ofijth 
century history.**— Chvhch Rbvikw. 

" Nothing could be more admirable at « 
Christmas present.**— Chvhch Nkws. 



view of affairs. Home, Crlonial, and Foreign, 
is fair, concise, and complete." — Mining 

QUAWTERLV. 

" We are so used at the present day to epi- 
tomised books of reference on every variety of 
subject, that this work, which is an abitrnctof 
contemporary history, excites perhaps no great 
admiration or surprise. It is impossible, 
however, to glance through its multitudinous 



and authorship involved. The care with 
which it is compiled and produced reflects the 
highest credit on the well known firm of pub- 
lishers.** — Examiner. 

" Solidly valuable, as well as interesting.** 
—Standard. 

"Comprehensive ofid well executed,** — 
Spbctatos. 
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BOOKS FOR THE CLERGY 

Blunfs {Rev. y. //.) Directorium Pastorale, 

Principles and Practice of Pastoral Work iu the Church of England. Crown 
8vo. 9x. 

Hodgson's {Chr) Instructions for the Use of 

Candidates for Holy Orders, and of the Parochial Clergy, as to Ordination, 
Licenses, Induction, Pluralities, Residence, &c, &c; with Acts of Parlia- 
ment and Forms to be used. 8vo. idr. 

Exton's {Rev. R. B) Speculum Gregis; or. The 

Parochial Minister's Assistant in the Oversight of his Flock. Oblong i2mo. 

The Priest to the Altar ; or. Aids to the De- 

vout Celebration of Holy Communion ; chiefly after the Ancient Use of 
Sanmi. Second Edition, enlarged, revised, and re-arranged with the Secretae, 
Post-Communion, &c, appended to the Collects, Epistles, and Gospels 
throughout the Year. 8vo. 7^. 6d. 

Barrett's {IV. A) Flowers and Festivals ; or, 

Directions for Floral Decoration of Churches. With Coloured Illustrations. 
Square Crown 8vo. 5j. 

y ones' s{Rev. Harry) Priest and Parish. Square 

OxxyKii 8vo. dr. 6</. 

Nixon's {Bp) Lectures, Historical, Doctrinal, 

and Practical, on the Catechism of the Church of England. 8vo. i8j. 

Neales {Rev. y, M) Catechetical Notes and 

Class Questions, Literal and Mystical ; chiefly on the Earlier Books of 
Holy Scripture, Crown 8vo. 5j. 

Wordsworth's {Bishop Charles) Catechesis ; or, 

Christian Instruction preparatory to Confirmation and First Communion. 
Small Svo. 2j. 

The Annotated Book of Common Prayer; being 

an Historical, Ritual, and Theological Commentary on the Devotional System 
of the Church of England. Edited by John Henry Blunt, M.A., P\S.A. 
Imperial Svo. 36^. 

The Prayer Book Interleaved ; with Historical 

Illustrations and Explanatory Notes arranged parallel to the Text, by W. M. 
Campion, B.A., Fellow and Tutor of Queens' College, and W. J. Bea- 
mont, M.A., Fellow of Trinity College, Cambridge. With a Preface by 
the Lord Bishop of Ely. Small Svo. 7^. 6d. 

The First Book of Common Prayer of Edward 

VI. and the Ordinal of 1549 ; together with the Order of the Communion, 
154S. Reprinted entire, and Edited by the Rev. Henry Baskerville Wal- 
ton, M.A., late Fellow and Tutor of Merton College. With Introduction 
by the Rev. Peter Goldsmith Medd, M.A., Senior Fellow and Tutor of 
University College, Oxford. Small Svo. 6j. 

Liber Precu7n Pitblicarum Ecclesice Artglicance, 

a Giilielmo Bright, A.M., et Petro Goldsmith Medd, A.M., Presbyteris, 
Collegii Universilatis in Acad. Oxon. Sociis, Latine redditus. With all the 
Rubies in Red. Small Svo. 6.r. 
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VOLUMES OF SERMONS 



Adams's (Rev- W.) "WTam- 

ings of the Hol^ Week ; being a 
Course of Parochial Lectures for the 
Week before Easter, and the Easter 
Festivals. Small 8vo. 4s, 6d, 

Body's (Rev. G.) The Life 

of Justification. A Series of Lectures 
delivered in Substance at All Saints, 
Margaret Street, during Lent 187a 
Crown 8vo. 4J. 6d, 

Goulburn's (Dean) Fare- 
well Counsels of a Pastor to his 
Flock, on Topics of the Day. Small 
8vo. 4r. 

Goulburn's (Dean) Ser- 
mons preached on Various Occasions 
during the last Twenty Years. Small 
8vo. ts. (ki. 

Harris's (Rev. G.C.) Church 

Seasons and Present Times: Ser- 
mons preached at St. Luke's, Tor- 
quay. Small 8vo. $s, 

Heygate's (Rev. W. E.) 

Care of the Soul ; or. Sermons on ' 
Points of Christian Prudence. i2mo. 

Liddon's (Canon) Sermons 

preached before the University of 
Oxford. Crown 8vo. 5^. 

Moberly's (Bishop) Brigh- 

stone Sermons. Crown Svo. ^s. 6d, 

Moberly's (Bishop) The 

Sayings of the Great Forty Days, 
between the Resurrection and Ascen- 
sion, reganled as the Outlines of the 
Kingdom of God : in Five Sermons. 
Uniform with the Brighstone Ser; 
mons. Svo. yx. (>d, 

Melvill's (Canon) Sermons. 

Two Vols. Crown Svo. 5/. each, 

Melvill's (Canon) Selection 

from the Lectures delivered at St 
Margaret 's,Lothbury, 1850-52. Small 
Svo. dr. 



Moore's (Rev. Daniel) Aids 

to Prayer : a Course of Lectures de- 
livered at Holy Trinity Church, Pad- 
dington, on the Sunday Mornings in 
Lent, 1868. Crown Svo. 41. Sd, 

Moore's (Rev. Daniel) The 

Age and the Gospel : Four Sermons 
preached before the University of 
Cambridge. Crown Svo. 5x. 

Neale's (Rev. J- M.) Ser- 
mons to Children : being Short Read- 
ings, addressed to the Children of St. 
Maipiret's Home, East Grinstead. 
Small Sva y. 6t/, 

Newman's (J. H.) Paro- 
chial and Plain Sermons. Edited by 
the Rev. W. J. Copeland, Rector of 
Famham, El^ex. 8 vols. Crown 
Svo. 51. €acA, 

Newman's (J, H.) Sermons 

bearing upon Subjects of the Day. 
Edited by the Rev. W. J. Copeland, 
Rector of Famham, Ess^x. Crown 
8vo. $s. 

Pigou's (Rev. Francis) 

Faith and Practice ; Sermons at 
St. Philip's, Regent Street Small 
Svo. 6s. 

Shipley's (Rev. Orby) Six 

short Sermons on Sin. Lent Lec- 
tures at S . Alban the Martyr, Hol- 
born. Small Svo. is. 

Williams's (Rev. Isaac) 

The Characters of the Old Testa- 
ment In a Series of Sermons. 
Crown Svo. 5/. 

Williams's (Rev. Isaac) 

Female Characters of Holy Scripture. 
In a Series of Sermons. Crown 
Svo. 51. 

Williams's (Rev. Isaac) 

The Holy Days throughout the Year. 
Small Svo. 5;. 6d. 



FAMILY PRAYERS 

Goulbum's (Dean) Family Prayers, arranged on the 

Lituiigical Principle. Lai^c type. Crown 8va ys. (xi. Cheap Edition. 
i8mo. IS, 

Hook s (Dean) Book of Family Prayer. i8mo. 2^. 
Medd s (Rev. P. G.) Household Prayer, from Ancient 

and Authorized Sources : with Morning and Evening Readings for a Month. 
Small 8vo. 4j. td, 

Duncombe's (Hon. Augustus) Manual of Family Devo- 
tions, arranged from the Book of Common Prayer. Small 8va y. 6d, 

Gierke's (Archdeacon) Daily Devotions ; or, Short 

Morning and Evening Services for the use of a Churchman's Household. 
i8mo. is. 

The Hours of the Passion; with Devotional Forms for 

Private and Household use. i2mo. 6r. 

Family Prayers from " The Guide to Heaven." For 

the Working Classes. Compiled by a Priest. Edited by the Rev. T. T. 
Carter, M. A., Rector of Clewer. Crown 8va 2</., or cloth limp, 4//. 



SACRED POETRY 

Lyte's (H. F.) Miscellaneous Poems. Small 8vo. 5^. 
Bright's (Canon) Hymns and other Poems. Small 8vo. 

Monsell's (Rev. Dr.) Parish Musings; or, Devotional 

Poems. Small 8vo. $s. Also a Cheaper Edition, i8mo. Limp cloth, 
is. 6d. ; or in cover, is. 

Mant's (Bishop) Ancient Hymns from the Roman 

Breviary. For Domestic Use every Morning and Evening of the Week, 
and on the Holy Days of the Church. To which are added. Original 
Hymns, principally of Commemoration and Thanksgiving for Christ's Holy 
Ordinances. New Edition. Small 8vo. $s. 

Hymns and Poems for the Sick and Suffering ; in con- 
nection with the Service for the Visitation of the Sick. Edited by the Rev. 
T. V. Fosbery, M.A. Small 8vo. 3^. 6d. 

Bickersteth's (E. H.) Yesterday, To-day, and For Ever: 

a Poem, in Twelve Books. Small 8vo. 6s. 

Bickersteth's (E. H.) The Two Brothers, and other 

Poems. Small 8vo. 6s. 
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BOOKS FOR CHURCH SCHOOLS, 
PAROCHIAL LIBRARIES, Etc. 



Bright's (Canon) Faith and 

Life ; Readings for the greater Holy 
Days, and the Sundays from Advent 
to Trinity. Compilol from Ancient 
Writers. Small 8vo. 5^. 

Thomas k Kempis, Of the 

Imitation of Christ i6mo. I/. 

Staley's (Bishop) Five 

Years* Church Work in the Kingdom 
of Hawaii. With Map and Illustra- 
tions. Crown 8vo. 5^. 

Taylor's (Bishop Jeremy) 

The Holy Living and The Holy 
Dying. One Volume. i6mo. 

James's (Canon) Comment 

upon the Collects. i2mo. y. 6d, 

Goulbum's(Dean)Thoughts 

on Personal Religion. Small 8vo. 

Goulburn's (Dean) The 

Pursuit of Holiness : a Sec^uel to 
"Thoughts on Personal Religion/* 
intended to carry the Reader some- 
what further onward in the Spiritual 
Life. Small 8vo. $/. 

Goulburn's (Dean) Intro- 
duction to the Devotional Study of 
the Holy Scriptures. Small 8vo. 
y, 6d, 

Goulbum's (Dean) The Idle 

Word : Short Religious Essays upon 
the Gift of Speech. Small ovo. 

Goulbum's (Dean) Office 

of the Holy Communion in the Book 
of Common Prayer. Small 8vo. 

Blunt's (Rev. J. H.) House- 
hold Theology ; a Handbook of Re- 
ligious Information respecting the 
Holy Bible, the Prayer Book, the 
Church, the Ministry, Divine Wor- 
ship, the Creeds, &c., &c. i8mo. 
y. 6d, 

Phillpotts's (M. C.) The 

Manor Farm: a Tale. Small 8vo. 
With Illustrations, y, 6d, 



Phillpotts's *(M. C.) The 

Hillford Confirmation : a Tale. 
i6mo. IS. 

Adams's (Rev. W.) Sacred 

Allegories: — The Shadow of the 
Cross— The Distant Hills— The Old 
Man's Home — The King's Mes- 
sengers. With numerous lUustra- 
' tions. Small 8vo. y, 

Soim^me: a Story of a 

Wilful Life. Small 8vo. y, dd. 

Neale's (Rev. J. M.) Her- 

bert Tresham : a Tale of the Great 
Rebellion. Small 8vo. y, 6^. 

Romanoffs (H. C.) Sketches 

of the Rites and Customs of the Greco- 
Russian Church. Crown 8vo. ^s, dd. 

Keys to Christian Know- 
ledge. Small 8vo. 2s. 6d. each. 

The Book of Common Prayer. 

The Holy Bible. 

Church History (Ancient). 

The Narrative of the Four Gospels. 

Christian Doctrine and Practice. 
(Founded on the Church Cate- 
chism.) 

The Acts of the Apostles. 

Davys's (Bishop) Plain and 

Short History of England for Chil- 
dren. With Twelve Coloured Illus- 
trations. Square Crown 8vo. y. (>d. 

Gould's (Rev. S. Baring) 

Curious Myths of the Middle Ages. 
With Illustrations. Crown 5vo. 

The Life of Madame Louise 

Dc France, Daughter of Louis XV., 
also known as the Mother T<frese de 
S. Augustin. Crown 8vo. 6s. 

A Dominican Artist: A 

Sketch of the Life of the Rev. P^re 
Besson, of the Order of St Dominic. 
Crown 8vo. 91. 

Trelawny's (Rev. C. T. 

Collins) 'Perranzabuloe, the Lost 
Church Found. Crown 8vo. 3/. 6d, 
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CATENA CLASSICORUM 
a SerfejET of Clajerjeitcal aut{)oriei, 

EDITED BY MEMBERS OF BOTH UNIVERSITIES UNDER THE DIRECTION OP 

The Rev. ARTHUR HOLMES, M.A. 

• ■ * 

SBNIOS rSLLOW OF CLAKB COLLBCB, CAMBKIOGB, AND PKKACHBR AT THE 

CHAPEL KOYAL, WHITEHALL, 

And The Rev. CHARLES BIGG, M.A. 

PMNCIPAL or BXICHTON COLLEGE, LATE SENIOR STUDENT AND TUTOR OP 

CHRIST CHURCH, 03CP0RD. 

Crown 8vo. 

The following Paris have been already published : — 
SOPHOCLIS TRAGOEDIAE, edited by R. C. Jebb, M.A., 

Fellow and Assistant Tutor of Trinity College, Cambridge, and Public 
Orator of the University. 

The Electra. 3/. (mL 

The Ajax. y, 6d, 

JUVENALIS SATIRAE, edited by G. A. Simcox, M.A., 

Fellow and Classical Lecturer of Queen's College, Oxford. 
Thirteen Satires. 31. 6d. 

THUCYDIDIS HISTORIA, edited by Charles Bigg, M.A., 

Principal of Brighton College ; late Senior Student and Tutor of Christ 
Church, Oxford. 

Books I. and II. dr. 

DEMOSTHENIS ORATIONES PUBLICAE, edited by 

G. H. Heslop, M.A., late Fellow and Assistant Tutor of Queen's College, 
Oxford ; Head Master of St. Bees. 

The Olynthiacs. 2s. 6d. 

The Philippics. 3J. 

ARISTOPHANIS COMOEDIAE, edited by W. C. Green, 

M.A., late Fellow of King's College, Cambridge; Assistant Master at 
Rugby School. 

The Achamians and the Knights. 4s, 

The Clouds, y. 6</. 

The Wasps, y. (x/. 

ISOCRATIS ORATIONES, edited by John Edwin Sandys, 

B.A., Fellow and Tutor of St. John's College, Cambridge. 
Ad Demonicum et Panegyricus. 4J. 6d. 

PERSII SATIRARUM LIBER, edited by A. Pretor, 

M.A., of Trinity College, Cambridge; Classical Lecturer of Trinity Hall. 
y, (yd. 

HOMERI ILIAS, edited by S. H. Reynolds, M.A., Fellow 

and Tutor of Brasenose College, Oxford. 
Books 1. to XII. 6j. 

TERENTII COMOEDIAE, edited by T. L. Papillon, M.A., 

Fellow of New College, Oxford, and late Fellow of Merton. 
Andria et Funuchus. 4^. 6</. 1 / / 
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